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ALFALFA UTILIZATION INVESTIGATIONS 


DEHYDRATION 


Alfalfa Meal Standards 


As a part of a general consideration of the status of the alfalfa 
dehydration industry, a summary of the history and ourrent situation 
on grades or standards for alfalfa meal has been prepared. Grades 
for alfalfa hay have been issued by the USDA but no standards er 
grades for alfalfa meal have been established. A tentative standard 
was circulated in 1935 but it has not become official. The industry 
has formed its own designations of grades but most purchasers buy 
on the basis of green color. OPA ceiling prices are determined on 
protein content. It is judged that as the sellers’ market loses its 
strength, uniformity of grade designations, of standards and of label- 
ing will become imperative if alfalfa meal is to maintain its rela- 
tive position in competition: with other protein feeds. Some of the 
work being done at this Laboratory will be useful in establishing 
methods and procedures upon which grade standards can be established. 


Alfalfa Dehydration Plants 

In order to have complete enigiets dns on the location and ex- 
tent of ‘the industry a list.and map of alfalfa dehydration plants 
in the United’ States has been compiled. | 


EXTRACTION, STABILIZATION, ANALYSIS OF CHLOROPLAST 
PIGMENTS AHD OTHER CONSTITUENTS 


Stabilization of Carotene in Oil Solutions 

a reom-temperature experiment (250 C.) set up approximtely a 
year ago to test antioxidants for their ability to protect carotene 
(provitamin A) in oil solutions has been completed. This work has 
as its objective the development of a better means for stering care- 
tene which may be obtained from alfalfa.’ The room temperature storage 
test showed general agreement with the more rapid elevated- temperature 
testa,.(40> 0..and. 70° Cc.) although with the better ‘anti-oxidants 
the carotene protection at the lower temperatures. was somewhat 
better than that indicated by the rapid test. | 


Nordihydroguaiaretic acid, a material. of vegetable origin and 
which has been accepted for use in lard by the War Food Administration 
was the best stabilizer tested. It held earotene losses in oil 
solution to only 20% for a year.at 25° C. as compared to an equal loss 
in similar solutions within a few days without added antioxidants. 


en aoe Carotene Isomers . ae . | 

~ Work is under way om the improvement of methods for determin- 
ing carotene isomers in fresh alfalfa. Varieus methods now in’ use 
are being compared and although an entirely satisfactory method 

has not been found, progress is being made. If a rapid accurate 
method of analysis is developed, it will be of value in determin- 

ing the effects of handling alfalfa (field @rying, artificial drying, 
storage, extraction) on its vitamin'a activity.’ 
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FREEZING PRESERVATION 

Fruit Purees at Saaeee tagy 2 Hebets sem, 

It has been found dee es to Rh tat the enzymes s peppensible 
for darkening of apricot purees by passage through a plate type heat 
exchanger for rapid (15 sec. ) heating to 189-2069 F. The flavor is 
especially good when the puree to be heated contains 25% sugar.. The 
sugar seems td prevent the development of a cooked flavor. Purees 
from Moerpack apricots obtained at Wenatchee, Washington, were Judged 
to have a fine flavor. 


Bing cherry puree was prepared from split cherries. The object 
of this work which is being done in cooperation with the Washington 
State Experiment Station is to Seah a more. successful process | 
for utilizing cherries split by rain. Such damage frequently 
causes serious losses to cherry growers. The length of time 
cracked fruit can be left on the tree and the time required for it 
to spoil after being picked are being studied on frozen samples of 
fruit which were held for different periods of time in these two 
states. Puree’ also was prepared from shriyelled cherrics, the.so- 
called "raisins" and fruit from pollenizing trees. It was shown . 
that an execllent Velva Fruit can be made from these cherry purees. 
They have the advantage that’ the'relatively high natural sugar 
content of sweet cherries makes the addition of large amounts of 
sugar unnecessary. 

Berane purecs from a MaeTee type grown extensively in ‘the | 
Imperial Valley were found to be equally as suitable for making 


Velva Fruit as the cantaloupes used previously. Cantaloupe purees 


are especially interesting because they are made from ‘melons too ripe 
to ship. By making a puree and freezing it a large quantity of 

food material can be savgd which otherwise would be wasted. This 
situation also places cantaloupe puree in ‘a very favorable pete 
range. ‘i 


Other fruit’ purees:which were prepared include rhubarb, straw- 
berry, - peaches,.boysenberry, blackberry, raspberry, black and red 
currants, ‘gooseberry, piums, cherries and nectarines. Various 
processing methods were employed depending upon the characteristics 


‘of the fruit and its susceptibility to oxidation. The general objec- 


 Velva Fruit 


tive being to develop a satisfactory technique for different kinds 


of fruits so that this process can be used for salvaging surplus, 


and other fruit which is unmarkotable because of size, shape, or 
minor blemishes and wis for that reason not acceptable as whole | or 
canned fruit. 
oa aed coats Aa ae 

‘The ‘experimcntar produebion of Valor Fruit has been continued 
to test the process on different fruits and blends. For example, 
apricot and sour cherry blends were found to be very good. Indica- 
tions are that the industrial production of Velva Fruit will be 
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greatly increased as soon as sugar again becomes more freely avaii- 
able. Present commercial production is of the order of 50 to 100 
thousand gallons per month as judged from the incomplete edeato we 
have obtained. : 


Pie Fruits 

The. pack of. frozen ‘apricots in California alone has increased 
from 55,000 lbs. in 1940 to 34,800,000 lbs. in 1944 and that of 
peaches from 97,000 to 22,700,000 lbs. Most of these frozen fruits 
were used in pies. A large share of them were treated with a sodium 
bisulfite bath using a procedure developed at the Western waboratory. 
Dur ing the past year an improvement was made which resulted in. 
greatly speeding up the penetration. of sulfur dioxide into the fruit. 
This method consisted of adjusting the sodium bisulfite dipping 
bath to a pH of 3 by adding hydrochloric acid-or 0.25% citric: acid. 
The correct amount can be readily determined without instruments by 
noting the Peis at, which the first traces of sulfur dioxide fumes. 
can. be detected. 


Experimental packs were prepared which seem to be very promis- 
ing. . The process used is -as: follows: 


- A short (45 sec.) steam blanch to inactivate skin enzymes. 
-: A sodium bisulfite solution dip. 


1 
2 

.. Oe. & Gip,-in.a solution ‘of 1% ascorbic acid and 2%.salt. 
ar © 


. - Submerging’ in a sugar syrup containing ascorbic acid. 


Less than half the sulfur dioxide (from sodium bisulfite dip) was 
required. The flavor was better and removal of sulfur dioxide 
easier. The-steam blanch is .so short that it does not cause a 

cooked flavor, soften’ the fruit or entail a significant leaching loss. 
Salt and ascorbic acid have as synergistic action in this application. 
The suggested dip will prevent darkening for from four to six hours 
after defrosting in either apricots or halved peaches. The process 
outlined above is an improvement over previous methods which proces-. 
sors agree are not entirely satisfactory. 


New Pie Pack | 

A new and improved * *pie pack has been developed. It consists 
of coating otherwise untreated fruit slices with a puree-ascorbic 
acid mixture. The thickened puree containing the yeaatraa sugar 


for the- pie and ascorbic acid coats the fruit slices and effectively 


prevents them from darkening during frozen storage and subsequent 
defrosting. i 


Freezing Technique for Italian Prunes 

a study has been made and a process developed for freezing 
this fruit for later use in preserves and pies. «A variation of the 
process can also be used for preparing a retail consumer's pack. 
In general the process is similar to that for peaches and apricots 
although the nature of this fruit makes "slip peeling" desirable | 
for the consumer's pack. Italian prunes are an important crop in i” 


weld; 


‘the Pacific Northwest and it is believed that. improvements in freez- 
ing preservation will be of considerable value: in marketing this fruit. 


A New Antioxidant 

Preliminary experiments indicate that dihydroxymaleic acid acts as 
an antioxidant and behaves similarly to ascorbic acid in preventing 
darkening of frozen fruits during defrosting. No evidence of its 
possible toxicity has been found in the literature. An advantage 
might be its lower cost. | | 
Coliform Organisms in Orange Juice 

The increasing industrial importance of frozen “single strength" 
orang® juice has focused attention on its microbiological content. 
Fairly extensive bacteriological studies were made in five plants in 
Southern California. It was found that plate counts ran from 
40,000 to over 1,000,000 per cubic centimeter of freshly frozen 
juice. There was a definite relationship between the quality of 
oranges being used, general sanitation and the bacterial content - 
ef the finished juice, It appears that organisms in many respects 
Similar to Escherichia coli are often present in commercial grange 
juice ‘but that they are not typical E coli. Since orange juice 
is not favorable to the growth of bacteria it seems probable that 
the organisms were located originally in the less acid peel and: 
are carried into the juice during the mechanical extraction process, 
The use of clean sound fruit and good plant sanitation are of primary 
importance in this as well as in the production of all other frozen 
fruit and vegetable products. 
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Blanching and Cooling mi 
Temperature measurements indicate that the insulating effect 
of the fruit tissue in large pieces such as peach halves is such 
that blanching can be accomplished by a shorter heating period with 
"a subsequent wait for a short time to allow the interior to come to 
the required temperature. This will provent some of the bad effects 
of overblanching the exterior. It was also determined that peach 
halves cooled almost as quickly in air as they did in vat cooling 
which is widely used in industry. At least one large processor is 
now installing cooling equipment of this new air cooling type. Vat. * 
cooling has the disadvantage of causing appreeiable leaching losses. 
In connection with these studies, an investigation has been made . 
regarding the extent of leaching losses during blanching and cooling. = 
This has necessitated a study on and develepment of methods for determ- 
ining the extent of these losses. | 


Experimental Centrifugal Deaerator 

a centrifugal deasrator has been designed and is now in. praecess 
of being made. Improved equipment for removing air from fruit and 
vegetable juices prior to freezing or canning would be very helpful 
in obtdining a product having improved flavor und vitamin retention. 


DEHYDRATION 


Spray drying 
Peach extract, tomato paste, grapefruit juice and berry juice 

have been dried in the large spray drier in the pilot plant. Diffi- 

culties with sticky powders and mechanical troubles are keing 
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gradually and somewhat laboriously eliminated. IJfodifications in the 
powder collecting system have been found to be necessary and will be 
made’ as soon as possible. 


Drying Rates of Raspberries 

Nomographs representing the drying rate characteristics of 
raspberries have been prepared. This basic information should be 
useful to processors in commercial operations. 


PECTIN 


Production of Low-Methoxyl Pectin by a New Method 

Acid precipitation of alkali-hydrolyzed low-methoxyl pectin seems 
to be a very promising new method by which this important material can 
be produced at a cost appreciubly less than by the currently used 
alcohol method. Plans for the production of low-methoxyl pectin from 
citrus pecl using a counter current continuous process with this method 
have progressed to the point where u lurge commercial concern is 
erecting pilot plant facilities for reseurch in cooperation with the 
Western Regional Research Laboratory. Better than 30% recovery can be 
obtained under conditions used in the le.boratory work on this process. 


Utilization of Apple Thinnirgs 

Apple growers of the Pacific Northwest have expressed interest 
in the possibilities of economical utilization of the large tonnage 
of apple thinnings which are dropped on the ground or destroyed as 
& pest-control measure. Two boxes euch of early and late thinnings 
of Delicious and Winesup apples (8 boxes in ull) were obtained from 
the Washington State Experiment Station at Wenutchee, Washington. 
Analysis and laboratory extraction of pectin indicates thut these 
thinnings may be useful. An economic anulysis of the problems is 
under way. , 


Chemicul und Physical Studies on Pectin 

Studies on such topics .s gel strength, molecular weight, 
viscosity and acylation huve becn mde. While this work is highly 
theoretical and quite fundamental in nature it nevertheless is essential 
to the solving of many very practical problems connected with the 
production and development of new products and uses for pectin. 
Jcollicd Fruit Salad 

Busod on « formula developed ut this Luboratory using low- 
methoxyl pectin the Quartermaster Depirtment hus procured 25 million 
cans of u jelled fruit sulud for use by the Armed Forces. 

Pectin Fibers end Films , 

A study of the film and fiber qualities of pectinic ucids is 
under way. Fibers having tensile strengths in the range of 60,000 
lbs. per sq. inch und films of 17,000 lbs. per sq. inch have been 
obtuined. The fibers show excellent orientation us determined by 
X-ray methods and ure fairly clastic. The films ure flexible but 
huve shown low shear resistunce. 
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PROTEIN, aND VITAMIN-RICH FOOD Ok FEED SUPPLEMENTS 


Torula Yeast Investigations 

Further successful pilot plant study has been conducted on the 
production of torula utilis ‘yeast from pear waste. This work was 
done at Olympia, Washington, in cooperation with the Olympia Canning 
Company and the Oregon State Experiment Station. about 550 pounds ~ 
of crude dry yeast was produced for use in feeding tests to be con- 
ducted in cooperation with Oregon State College agricultural Bxperi- 
ment Station. One limitation in the commercial adoption of this 
process is the luck of satisfuctory equipment for separating the 
juice for fermentation from such materials as pear waste: end soft 
apples. To dute there is no indication th.t unyone has developed 
© mechanical unit thet can acconplish this job sutisfactorily and 
sconomicaully. 


BNZYIT2 PRGPALaTIONS 


Pectic Enzymes 

The enzymes th:.t catalyze the hydrolysis of pectic substances 
have been studied. New inform.tion regarding the properties of 
pectinesterase und polygalacturonase hus been obtuined. The enzymic 
hydrolysis of pectic substance has been shown to involve action of 
the esteruse and galucturonuse in sequence. The busis hus been laid 
for more effective use of the pectin enzymes system in’ juice clurifi- 
cation. Citrus processing wistes unpear to be a likely commercial 
source of. pectinesteruse. 


Amyluso and Maltusc in Orange Peel 

The presence of umyluse in orange ‘poel “WS confirmed nd it was 
A Lemaderna thut-miltase also is present. ‘A new enzyme, ucetylesteruse, 
ulso was discovered. Like much othor b.sic informition the significance 
of these findings is not known atthe present time. : 


ISOL.TION, alaLYSIS, AND CHARACTS).IZaTION OF CONSTITUENTS 


X-Ray. Anlysis of Sodium Pectate 
work done on this subject hie .fforded the first opportunity 
for deducing reliable structur:l dat: on the nolypulucturonide 
chain. The part played by the non-uronide reuterial in determining 
the, properties of pectic materi.ls such «s gol strength, ucid 
‘behuvior, otc., is of consider:.ble interest to the chemist. 


OnBIC ACID FROM WaLlUT HULLS 
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Vacuum Concentration of lull Extriucts 
Approxim..tely 2,500 gullons of dilute hull extrict were con- 

-. centruted to 80 get tio for further l.borutory investigution. Waste 

welnut hulls cont.in appreciable quantitics, of wscorbic wtid ond seem 

to be a logical: source for obtuining this material provided th:.t an 

cconomicully feusible process cun be developed. 
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POULTRY UTILIZATION INVESTIGATIONS 
DEHYDRATED EGG STUDIRS 


Effect of acidification 

"the control of weidity during the drying und storage of eggs 

has boen demonstrated to oxtend by at leust four tims the useful 
"shelf life" of the product. While the beating propertics of un- 
acidified spray dricd cgrs ure very poor those thi.t hid been pro- 
perly acidificd before drying «re essenticlly equal to fresh eggs. 

fhe process consists of wcidifying the broken out cggs with Hydro- 
chloric acid to a pH of approximutely 5.5 before drying «nd mixing 
cnougn sodium bieurbonate with the dry powdered eggs to neutralize 

the acid. Upon reconstitution of the powder with water the reuction 
between the ccid ond soda forms « small amount of sodiun chiorido. 

The salt thus introduced is barely detectable. This mothod appears to 
mike possible notable cxtensions in tho uscfulness of spriuyv-dricd oggs 
in the baking industry. 


Components Kusponsible for Loss of Pelatability 
Evidence hus been obtained thet chinges in the phospholipids 
Guring the storngo of dricd eggs contributes to dctcriorntion in 


» 


palatability. Considerable fundamentul work hes boon done on the 
echenistry of these changes. It his been and will be useful in devis- 
ing methods for preventing some of the undosirwble chinges which «roe 


not directly rol:ted to the moisture content of the stored powdors. 


Vapor Pressure of Egg Powders 

Uxtensive studics hive been mide on this subjccet. The results 
provide essential d.ta for the production of low-moisturc ogg vowder 
of high keeping quality. They arc also useful in the dctormin: tion 
of the moisture content of drisad uggs by muns of a rupid vapor 
pressure mothod dovyiscd «t this Laborntory. This method recently wis 
dopted by the Ll. S. Quartcormister Corps for\use in thoir testing 
and yrocurement work. 


Color Changes During Storige 

Color chingcs from yellow to brown which develop during storige 
of dchydratcd eggs hiuve been studicd speetronhotomotricully. These 
color chinges hive been correlated with loss in pulatability. und were 
Shown to be uccclorated «t the higher storsge tomperetures. Evidence 
ws obtained th.t the brown color is duc to "ildehydo-umino" ro:.etion 
products, Basic iniorm.tion lx.s been obtained regurding the chemic:l 
nature und causes of changes in the constitucnts responsible for 
flavor deteriorution of stored dehydrated CEES. 


antioxidants for Egg Oil 

Of i serics oi amino acids tested’ xs untioxid.nts for cgg oil, 
proline proved to be the most ceffuetive. This seurch for antioxidants 
may lead to the discovery of additives suitable for prolonging the 
storage life of dried ogegs. 


Sult Soluble Fluoreseenee Tust 
LEO E ELD LLL A: . 

It hes becn shown th.t the widely used sult-solublu fluorvsceneco 
test of quality is not reliable «s in objective substitute for 


he 


palatability tests for stored egg powders. .Bvidence haus also. been 
obtained that the products of bacterinl metabolism which are oxtrac- 
table by silt solutions muy contribute to the fluorescence of veg 
powdors. 


Rew Materials : tive ; 
. The quality of tho eggs uscd for drying hus been shown to in- 
flucnce the keeping propertios of the product. 


Moisture Content 

. Decrcuse in moisture content from 6.0 to 0.5% resulted in in- 
crousos.in the shelf life of the powders. No dccrouse in pilatability 
took place in egg powders dried from the frozen st.te whon stored for 
8 months at 4° C., The timo during which similiar cgg powders, storsd 
at 20° C., remained acceptable for scrambling wis approximately 8 
months compured to 1 month when stored at 36.5° C. Considerable 
dati has been accumulated to show the importinee of low moisture 
content and low temperatures in avoiding deterioration of dehydrated 
CEES. 


Free Fatty Acid an:.lysis 

Tho A.O.A.C. method for tho weidity of the ether oxtriuct of CEES 
has generully been used for measuring chnges in the i.cidity of dricd 
egg powders during storiugo. It wis found tht tho method is inadequate 
for measuring chunges in truco fatty acidity of cgg powders. A procvdure 
for climinating the errors in-the 4.0.4.C. mothod his boon develoned. 


FREEZING PRESERVATION 


Resazurin Test 

This test haus boon showm to be uscful for readily detecting high 
bucteri:.l count in frozen cggs. as little is 0.1% of bud egg could, 
when mixcd with good ugg, be detécted, Tho specd, simplicity and 
chei.pnoss of this test should mike it vory useful’in the cgg break- 
ing industry us « quuility control method. Thore is « wide Lela Tor 
its avnplication. 


LYSOZYME FROM EGG WIITE 


New Isolation I{fethod ay 

a now :.nd improved mothod for isolating lysozyme consists of 
adjusting the pli and sult concentration, ‘storing it ne.r freozing 
tomperature and separeting tho eryst.lline lysozyme. Yiclds of 85 
to 90% arc obtained. This mthod makes it possible to readily ind 
cconomicully obtain this interesting antibuctorial agent for clinie:l] 
testing by cooper:.ting ugoncics. 


Crysti.llogr:phic Pronertics 

The erystillographic proporti.s of lysozyme h.ve been determined. 
Since very few proteins crystillizo ond since they cannot be. charnecter- 
izcd by melting points it is important to know the erystnllogriphic 
and optical propertics for identification nurposes «nd for comparison 
with othcr proteins. | <b Fe RRS 
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PIERS, PLASTICS, AND ‘ADHUSIVAS FROM BGG aliD FRATHUR 
(KERATIN) PROTEINS 


Physical Properties of Dispersed Feather Keratin 

Progress has been made in studies on the molecular size und con- 
figurations of disnersed chicken feather keratin. This keratin dis- 
persed in a neutral aqueous solution of an alkylbenzene sulfonate with 
sodium bisulfite forms a stable complex. It has been examined for the 
following: ultracentrifugal sedimentation, osmotic behavior, diffusion 
viscosity and specific refractive increment. The average molecular wei- 
ght of the keratin portion of the complex has been determined to be of 
the order of 34,000 to 40,000 thus anproxinating egg albumin in size. 


Fiber Stretching and Curing 

ie: Improvenents in the mechanics of continuous stretchinj: have been 
made and better conditions for curing the stretched fiber developed. 
These advances have resulted in an increase of from 3 to 4 times.in 
the wet strength, improved elasticity and better boil resistance. 


ESOLATION, Alva aiieak AND CHARACUERIZAT TO! OF CONS TITUE} HTS 
Effect of Dry Heat on Proteins 
ee it has been found that dry heat in the range 100 to 200% C, on 
egg white, feathers and other keratins causes decreases in solubility, 
Seeetcy. ‘by ehzymes, amino nitrogen, total basic groups, and 
equilibrium water content at 70% relative humidity. The most marked 
changes begin to occur at 1509 C.- a study of the effect of dry heat 
on protein-was started when it was noted that keratins after heating 
to 415° F. could be mixed with phenolic resins to produce plastics 
having improved properties. The.results are. also being. applied “%O 
fiber treatment. 


Surface Area of Egg Albumin 

~~ Measurements of the surface area of ege albumin accessible to 
water vapor when calculated in terms of the recently developed 
harkins-Jura adsorption theory indicates an area of approximately 

190 meters per gram of egg albumin, - This agrees quite well with a 
surface area of 210 meters as calculated by the Frumauer-Enmett- 
Teller theory. The surface area is a useful constant for characteriz- 
ing water adsorbing materials. 


VSGRTABLE UTILIZATION UWVASTIGAT IONS 


DEHYDRATION 

Storage Studies 

In cooperation with the Chicago Subsistence Laboratory of the 
Quartermaster Corps much was accomplished towards the commercial | 
application of in-package (lime-package) desiccation of dehydrated 
vegetables. A package for the lime which proved practical is an 
ordinary spiral-wound fiber carton having seamed-on metal ends. Speci- 
fications for a suitable lime for this purpose were determined. Al- 
though the war ended and the lime-package did not go into large scale 
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commercial use, its development has been completed to a stage where it 
can be very helpful in ie Ta eee the quality of dehydrated vegetables 
stored in tight containers. 


It has been ssa ee that easily controllable factors such as 
moisture content, and composition of the package atmosphere are 
effective in the prevention of rancidity and staleness in many kinds 
of dehydrated Reese RE ae 


Ge poeidtos storage studies on various dehydrated vegetables 
have been continued.’ Most of the remaining edible samples are in the 
room temperature series (some after about 18 months). At the higher ‘ 
temperature storage (90° and 1000. F.) there remains in good condition 
only the samples of very low moisture content (attained. by .in-package 
desiccation). oe 


Leaching Losses 

The loss of soluble solids during blanching prior to dehydration 
or freezing is a serious problem. Considerable work has been devoted 
to establishing accurate mthods for determining the extent these 
losses and in devising equipment and procedures which will reduce 
them to a minimum. 


Standard Samples for Ascorbic acic Tests — 

In collaboration with the University-of California, 700 lbs. of 
Spinach was dricd to a moisture content of 2.5% and canned in an 
atmosphere of carbon dioxide. The product is to be used as an/as- 
corbic acid reference standard by State Experiment Stations. 


Estimation of Water-Soluble "Brown" Color 

A color standard for measuring the “brown” color in dehydrated 
white potatoes has been found. The standard is a glass light filter 
Corning No. 4303. In the spectral region of interest the light 
transmission curve of this filter is-similar in shape and slope to 
that found for extracts of dchydrated white: potato at the pertinent 
Stages of deterioration. This work was done at the suggestion of 
the Quartermaster Corps' Coordinator of white potato dehydration 
Studies. The use of this standard will be very helpful in aligning 
results of various workers using different colorimeters. The “brown" 
color content in dehydrated white potatoes can be used tod determine 
the extent of heat damage during the drying process. 
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Density and lfushiness in Whitc Potatoes 
A positive correlation has been shown between density of tho raw 
potato and a tendency to mushiness upon cooking. This fact may be 


useful in selecting suitable potatoes for de hydration. 


Spray Drying ek | eee 
The relationship of equilibrium, vapor pressure and "Sticky 
point" temperature was investigated for 15 different spray dried 
fruit and vegetable. powders. "Sticky point" refers to the lowest | 
temperature at which powder particles tend to adhere to cach other 
and lose their free-flowing characteristics. It is definitely 
rclated to the tendency of the powder to stick to various parts of 
the spray drier. 
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For spraydried green pea and soybean powders the indicated 
sticky points were above 140° C. at 3.7 and 3.3% moisture, respect- 
ively. For spray-dried tomato powder of 3% moisture this point is 
629 C, Tomato powder containing 1% (dry basis) added "methocel" 
showed a sticky point about 20° C. higher than that of untreated 
material at the same moisture content. It also was found that 
the addition of small quantities of rind solids to citrus juiccs 
materially‘raises the sticky points of the resulting powders. 


Measurements of cquilibrium, vapor pressure and sticky. point 
temperatures are indicative of tho ease with which a particular 


fruit or vegetable can be spray dried. Indications arc that green. 


pea and soybean powder can be obtuined without difficulty while 
berry and soft fruit powders will be difficult. Tomato powder 
appears to be with a borderline group. The employment of additives 
‘appears -promising as a means of cleyating tho sticky point. ifuch 
work is planned for the coming year on spray drying problems. 
Rotary Peeler . “att 7 . 

A laboratory-size rotary pecler suitable for. peeling peaches, 
potatocs and other root crops has been designed and procured for use 
in experimental work on improvement in chemical pecling methods. 
If prelimanary indications are borne out this pnveler may be of impor- 
tance to industrial vrocessors us an improvement over present equipment. 


Thormal Propertics of Dehydrated Vegetubles 

The specific heats and thermal conductivitics of dehydrated vege- 
tables and egg powders were meusured. These data are necessary for 
heat transfer calculations relating to the design of dehydration 
equipment and to the temperature histroy of dehydrated: products: sub= 
sequent to. puckaging. 


Dielectric Propertics of Dehydrated Carrots .— 

Toasuroments were made to establish u basis for the determination 
of moisture content by clectrical methods. From these measurements it 
was cstablished thet the power factor is the most sensitive of all the 
variables, to changes in moisture contentand is the most suitable 
to be measured and related to the. amount of moisture. present. These 
data provide inform.tion essential for the design of an electrical 
device suitable for the rapid und accurate measurement of the moisture 


“content of dehydrated foods. The need for such an instrument has ox- 


isted in the industry for a long time. 


Vitamin a Analysis ; 
Cooperative work with tho Pharmacological Laboratory has shown 
that the chemical and bioassay mothods on dehydrated vegetables are 
in excellent agreement if the carotene is extracted and fed to the 
rats us on.oil solution in the bioassay test. However, the chemical 


‘and biological method may show 2 marked discrepancy in. the vitamin A 


value of dehydrated carrots. This indicates that the carotene is not 
all biologically available to the rat. In dehydrated carrots stored at 
98° F. and 120° F. the bioassay method gave only one-third of the chemi- 
cally determined valuc. The nutritional aspect of these findings are 
‘obviously important. a 
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FREEZING PRESERVATION 


Frozen Corn ; 
During the 1945 season, samples of sweet corn were prepared at. 
Prosser, Washington, in cooperation with the Washington State Bxperi- 
ment Station. Both Golden Bantam and Golden Cross Bantam at two stages 
of maturity gave a better product when blanched before cutting from 

the cob than when blanching was done after removal of the corn from the 
cob. Blanching of sweet corn on the cob appears to be a desirable 
commercial practice. 


Frozen Peas 

A large number of samples were packed this season at Farmington, 
Utah, in cooperation with the Utah State Experiment Station. Laboratory 
‘examinations on this year's pack have not been completed. 


Evaluation of the 1944 pack, however, was completed. Of the three 
factors considered, maturity has the greatest effect upon the quality 
of the finished product because of its pronounced effect upon texture 
and flavor. A high degree of’ correlation was found between starch. 
and total solids content and texture of frozen peas, while there is 
a poor correlation for the relationship between specific gravity of 
processed peas and these quality factors. On the basis of these and 
other considerations it is tentatively recommended that the starch 
content as determined by the Nielsen method be used as the basis for 
estimation of texture or maturity in grading work. The industry and 
the Production and Marketing administration are interested in develop- 
ment of improved objective tests.for quality in frozen peas. = 


Off Flavors in Frozen Peas ; 

The development of these undesirable flavors appears to be one 
of the principal problems of the pea freozing industry. Based on the 
hypothesis that objectionable flavors in peas may be duc to aldehydes 
or may parallel aldehyde content two-scparate techniques have been 
investigated for aldchyde determinations. These methods show promise 
of boing very useful in future studics on the problem of "Off Flavors" 
in frozen peas. 


Frogen Tomato Juice . 

Samples were packed in, three kinds of containers, waxed tubs, plain 
tin cans: and enameled tin. The juice packed in plain cans averaged 1% 
higher in ascorbic acid than those packed in waxed ‘tubs. ond 4% higher 
than those in enameled cans. The frozen juice in waxed tubs, however, 
showed a wi ccn te saat higher ascorbic acid content than the cooked 
PIOHAGes . 


Coliform Bacteria in Frozen Vegetables 

A large number of commercial samples of various vegetables were 
‘bought from different sources in the open market and analyzed for the 
presence of coliform bacteria. Results show that while bacteria 
giving ‘presumptive tests, i. e., formtion of lactosé with acid and 
gas, are fairly numerous, completed tests prove thatthe incidence of 
E. Coli is quite low. While no judgement is offered as to tolerable 
limits of these bacteria it*was shown to be important for any public, 


ae 


health or regulatory authority to differentiate between "fecal" 
coli and the "grass" or Acrobactor organisms which will give a pre- 
sumptive test but arc so widely distributed as to be oi comparative 
little sanitary import. 


JUICE ol cecinig mea FROM VEGDTABLE WaSTSS FOR USE IN THE 
PRODUCTION OF. ANTIBIOTICS AND ENZYM PREPARATIONS 


Subtilin 

~ Progress has been made in the ‘development of a method of isolating 
subtilin from B. Subtilis culture liquors which consist of asparagus 
butt juice as a base. Bvaluation of subtilin is under way by the 
University of California through a cooperative agreement. Preliminary 
indications are that it may be useful in the treatment of two diseascs 
for which there is at present no fully adequate method of treatment; 
namely tuberculosis and amcobic dysontery. Preliminary studics indi- 
cate also probable uscfulness of the antibiotic for the control of 
some plant diseases... Other crude antibiotic preparations also are be- 
ing investigated for this purpose. In this use it is not necessary 

to purify or highly concentrate the products, hence production costs 
will be much lower than for a material planned for medicinal use. 


Gramicidin 

Gramicidin, the more active component of tyrothricin, has been 
reacted with formaldehyde to yield a product which is less toxic and 
which apparently retains its desirable antibiotic ACCLVA EVs. 4 LLe 26 
expected to extend the possible medicinal uscfulness of the product. 


asparsgus~butt juice has been shown to be useful as « culture mo- 
dium for scveral antibiotic-producing organisms. .The use of juice 
concentrates, made from waste butts, may be cncouraged by the results 


of these rese eae e: 
ISOLATION, ANALYSIS, AND CHARACTERIZATION OF CONST TUENTS 


Spectrographic Analysis 

A speetrographic method for the determination of calcium in-aspara- 
gus juicc has been developed. The method is being expanded for simul- 
tancous determination of magnesium, manganese, copper and iron in any 
similar eae solution. 


aA spoctrogripmc method has been applied to the Sint ot ects de- 
pores tion of potassium, magnesium, calcium,. sodiun, phosphorous and 
boron “n denydrated potatoes. The determinations were necded in con- 
nection with on investigation of factors causing variations in pro- 
pertics of potatoes on reconstitution and cooking. The procedure will 
also have many other applications in resvarch on agricultural products. 


WHEAT UTILIZaTION INVESTIGATIONS 
INDUSTRIAL NON-FOOD USES OF GLUTEN 
A Gluten-Glyccrol Rubber Like Product 
Gluten plasticized sheots of uniform texture end pleasing 


appearance have been prepared from a gluten- glycerol mixture. . The 
material has good oil, grease and hydrocarbon solvent resistance 
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although it is not resistant to water. It's possible use in printer's 
rolls has been suggested and is under considcration by one manufacturer 
of these rolls. 


GLUTAMIC ACID 


A new and improved method for the determination of glutamic acid 
was developed. This procedure is of considerable usefulness and 
interest to manufacturers and research workers using or producing 
glutamic acid, 


- GLUTEN SULFATE 


Improved Production Procoss pee 

. Industrial interest has continued in this gel-forming. reaction 
product from wheat gluten and sulfuric acids ; A larger scale and im- 
proved process has been developed for the preparation of samples for 
evaluation in commercial applicatiéns in the food, pharmaceutical and 
other industrics. —— 


Chemical Studics 

The sulfated derivatives of most proteins, unlike that of gluten, 
arc soluble. They represent an entirely new field of material with 
possible uses as detergents, emulsifying agonts, ctc. -.Only prelimin- 
ary work has been done but an interesting and potentially fruitful 
field of rescarch has been uncovered. 


ERGOT ALKALOIDS FROM FUNGI GROWN ON WHEAT 


Work on this project has been discontinued and the results summar-_ 
ized for publication. Useful inforrm.tion has been .obtained with rogard 
to the nutritional requirements of the organisms for growth. 


ISOLATION, ANALYSIS, AND CHARACTERIZATION OF CONSTITUENTS 


Gluten Protcin Composition nie Mites 

It has been determined that glutcnin is a lipoprotein. When 
separated from gliadin without the aid of slcohol, glutenin contained 
approximately 20% alcohol-soluble lipids. Proof his now been adduccd 
that the protein does not exist as such in wheat flour, but, instead, 
is formed during the manipulations required to form gluton: As 
flour is knsaded into dough, the lipids are brought ‘into contact with 
the glutenin component to form difficultly-dissociable.complexcs. 


An understcnding of gluton protcin composition is of distinct 
advantage in evaluating various methods of preparing gluten and for 
finding ond uses. In addition, the knowledge thut gluten is formed 
during the kneading of bread maybe of importance to..workers on pro- 
blems of the baking industry, sae erences 


WESTERN HEMLOCK BARK UTILIZATION INVESTIGATION 
a ano ko 


An extraction process has becn—developoed using-sodium’ sulfite 
Solutions at 175° F, : Larger amounts of tannin can be obtained in | 
this manner, than can be extracted using water alonc. 


at Se 
PUBLICATIONS. 


Alfalfa Utilization | Investigations 


Bickoff£, E., Williams, K. T.. and Sparks, M. Oil & Soap 22(5):128-131. (May 
1945). The stabilization of carotene by Nordihydroguaiaretic acid and other 
antioxidants. 


Hoffigan, E. J. Lum, F.-G. and Pitman, A. [. Jour. Agr. Res. 71(8):361-373. - 
(Oct. 1945). Retention of Carotene in alfalfa stored in PEER yonee of low 
oxygen . content. . Sd ue at’ ; »") 


Lineweaver, H. and Barioae G. A. “Arch. paeeca 6(3) :373+387, Fits 1945). 
Effect of cntions on the activity of alfalfa pectinesterase: P De obaee le «nt 


Fruit Utilization invest igat tons 


Carson, J. F. and Maclay, W. Den “Jour. Amer. Chem, -Soc.: 67(5) :787-789.. (May 
1945). The acylation’ of pectin, 


Feustel, I. C. and Thompson, J. H. Presented Wash. State Chemurgic Comm. meet. 
Hidenabuie,, (Mov. 20, 1945) Phases of research on fruit and vegetable wastes. 
(talk) ° 


Jansen, Bi Fe “Bhd MacDonnell , Tere Proc. Gone Fin teas ae aera Biol. 4 (1): 
93. (March 1945) Specificity of polygalacturonase. (abstract) 


Jansen’, E. F. and MacDonnell, L. R, "Arch. Picohens, (1): 97-122. frenk 1045). 
Influence of methoxyl content of pectin substances on the action of polygal- 
pee a . eer . 


~/ 


TeBepn, i slacDoonelit TetR? and Jang, R. Arch. seas taay) weak 
(Oct. 1945). Simultaneous actions of polygalacturonase and pect ene ster eee ua 
on pectin. ae ae ui nett eon ves 


Klose, A. A. and Fevold, H. L.. Jour. Nutrition 29(6) coraes se gaps 
Nutritional value of: yeast protein to the. rat and, id. the chick. > 


finepeRser, Hl. Jour. Amer. Chem. Soc. 67(8): 1292- -1293. (Aug. 1945) cee 
ation PY. Ning ae of alkalt de-esterification of Pee ine ere 


peewee vend: H. and lore: p, F, ‘Aon? Rap. ecm Ty: 69-90. (1945). ea 
proteolytic, non-oxidative enzymes. 


Madlay, W. D. Vortex 6(3): 118, "120, ‘122, ‘124, 126. (March 1945). Ton-netiyl- 
ester pectinic acids. 


MacDormell, L. R., Jansen, FE. F. and Lineweaver, H. Se «ke 6(3) 389 
401. (May 1945). The properties of orange pectinesterase. 


Matchett, J. R. Presented Wash? State Chemurgic Comm. meet. Ellensburg,.(Nov.. 
1945). Progress in spray drying of fruits and vegetables. 


Pere, 


Ponting, J. D. and Johnson, G. Indus. and Engin. ‘Chem. A202): conan: (Nov. 
1945). Determination of sulfur dioxide in fruits.’ a ee: 


o 44 @ 9: @ 


Ponting,-J. D. Canner 100(6):17. (Jan. 1945). Catechol’ test for oxidizing | 
enzyme activity in fruits. ane ‘a erthin ds 


Palmer, K. J. and Lotzkar, H. Jour. Amer. Chem. Soc. (5) 83-84 (288) 
oriented fibers. of sodium pectate. Fe yoy sixdes: ae 


Mimeographed circular: AIC-46, Rev. No. 1. Selected bibbtoerentiy on haus 
preservation of fruits and vegetables, 1920-43. (April 1945). Pre 


* “” . 7 . 


Maclar. We D and Nielsen, ee P, Methéd of Gakbstine pectinous ieee teat 
U. S. Patent 2,375,376. (May 8, 1945) | aisles 


Lineweaver, H, and McCready, R. M. Method for accelerating the alkaline de- 
esterification: of pectin. U. S. Patent 2 386,323. (oct. 9» 1945) ‘ 


See also Pe gee gta debe investigations. 


poultry’ Utilization Investigations’ 


Alderton, G. and Fevold, H. L. Arch. Biochem. 8(3) Arar Pay » (Dee. 1945). Pre~ 
paration of the: egg yolk lipo-protein;. lipovitellin., thea oe aale aa as aitte 


Alderton, G., Ward, W. H. and Fevold, H. L. Jour. Biol.. phen 4OT(2) 343-58. 
(Jan. 1945). | Isolation of lysozyme from egg “white, | sassy, Piso etd s Blaigte 


pi tasto G., Lewis, J. C. and Fevold, H. L. Science 101 (2615): s151-is2. (Feb. 
1945). The relationship of _lysozyne , biotin and avidin. | i Ss } 


Brother, G. H., Binkley, C. H. and Brandon, B, ee eg Pingsiice 22(7): 157160, 
196, 198, (March 1945). Keratin, a modifier for phecehte plastics. 


Dutton, H. J. and Edwards, B. G. Indus. and ‘Engin. Ae 37(11): 1133-1126; 
(Nov. 1945). Spectrophotometric and fluorometric measurement of change in 
lipids during storage, _(Dehydrated Eggs) 3 ) ae ee 


Kline, L. and Johnson, G.'M. Proc. Fed. Amer. “dane ays 95. inner 1945). 
Errors in ‘he estimation of the. free fatty acid content. of. dried + BE: haba 3 
Sone u yy | Yaehay HR es 


Lundgren, H. P. Presented Wash... State Csi tet Comm.’ meet. Ellensburg. ANON 
205 1945). Progress of research on certain ‘synthetic protein fibers.: 


Lundgren, H. P. Textile Res. Jour. I5COys ee 7 oe oRbe Ad) 1 Sonntag 
protein fibers from protein, detergent c complexes... Hig Py eae vit 


Makower, B. Indus, and Egin. Chen. 37(1€) :1018~1022. . (Oct...1945)s Vapor -» 
pressure of water adsorbed’ on dehydrated eggs. eee ee mee 


Chemurgic Digest 4(12):208-209, (June 1945). Research in the WRRL on fibers 
made from feathers and eggs. (release) 


ohy oe 


Vegetable Utilization Investigations _ 


Bailey, G. F. and Dutton, H. J. Fruit Prod. Jour. 24(5):138, 142, 155. (Jan. 
1945). Apparent increase in carotene of carrots during process of dehydration. 


Campbell, H. and Kilpatrick, P. W. Fruit Prod, Jour. 25(4): :106-108, 120-121. 
(Dec. 1945). Dehydrated white Rose potatoesy-rew material storage temperature 
and sensitivity to heat damage. bas 7.0 ahead 


Campbell, H., fineweaver, a rh Morris, H. " wreak Tndus« (17(4) 1384-386, 
478, 480, 482, 484, 486. ..(April,1945).. Severe blanch doesn't improve dehy- 
drated potato quality.’ 5 ‘ 


Carson, J. F. and Maclay, W. D. Jour. Amer..Chem. Soc. 67(10):1808-1810; -(Oct. 
1945). 1,4-anhydro-D,L-xylitol. 


Dunlap, W. C. and Makower, B. Jour. Phys. Chem. 49(6):601-622. (Nev. 1945). 
Radio~frequency dielectric properties of. dehyarated carrots. Application to 
moisture detérmination by electrical methods. bation ldo 


Howard, L. B. Presented Univ. Calif. Dehy. Conf..1-6-45, and Nat'l. Dehy. 
Assoc. Conf. Chicago, 2-6-45. Significance of moisture content of dehydrated 
vegetables. (talk)  ...-. :; mr ) 


Johnson, C. M. Indus. and Engin. Chem. Anal. Ed. 17(5) :312-316. (May 1945). 
Determination of water in dry food materials--application of the Fischer volu- ’ 
metric method. 


Lewis; J. 0., Dinter. K. P. , Feustel, 7, ere Fevold, H. Ls Science. 102 
(2646) :274-275. isan: 1945). Modification of gramicidin through reaction 
with formaldehyde. . a oe 


Lewis, J. C., Dimick, kK. P, and Poicter ys G: "Tndus,. and Engin. Chem. 37 
(10) :996-1004. (Oct. nan The production.of tyrothricin in cultures of - 
Bacillus brevis... : he eles A (ahi faa. 


Nielsen, J. P. and Gleason, P. C. Indus.:-and. PBT: Chem. 17(3): accenncieath 
(March 1945).° Rapid determination of . starch,., PS WE) ae 


Nielsen, J..P,, Bohart, G. S., Hallmeyer, D. B... Masure, MS, Péand-Rost’s ReiJal 
Presented at Cahners seat Frozen. Food Packers Sehool, Corvallis, Oregon, (Jan. . 
29, 1945). Effects of Mesdck shaped and locality on pipes of frozen 
peas. atts Ene 


Stitt, F. B. and Kennedy, F. K. Food Res. 20(5) £/4.26- 436. (Sept. 1945). The 
specific heats of dehydrated vegetables.. <a So Le 


Van Arsdel, W. B. Presented before Calif. Sechion, ACS, Berkeley, lee. 1942). 
Published Vortex 6(2):72. _ (Feb. 1945). Some unsolved engineering problems .° , 
in food dehydration. — : eee a ea ph Vote ope 


Van Arsdel, W. B. Presented meet. Nat'l Dehydrators' Assoc. Chicago. (Feb.. 6,’ 
1945). Recent engineer ing investigations in food dehydration, at the.-WRRL.: 


re 


Wolford, E. R. and Andersen, A. A. Food Indus. 17(6) 2622-624, 726, 728, 730, 
7323 734. : (June eee propionate control microbial growth in fruits and 
vegetables. an” 3S: tee, ee . pets : 


Test. Canney & Packer  37(6): 27, (May 1945). Cooling Peas with ice-salt mix- 
. ture reduces splitting -6f skin. i. ok: a 


ot 4 


Wiireniekactian eirculars AIC-31-VIT. Application of drying rate nomographs to 


the estimation of a eee os Crypbe papacttig White .potato half cubes. 
(March 1945) xe woes 


Mimeographed earculer': AIC=70. A process for productiori of asparagus-juice 
concentrate. (Feb. 1945). . i 


+. See. Blso Fruit Utilization Investigations. 
Wheat Utilization Invest =sBettons 


Lewis, J.’C. and Olcott, H.'S. Jour. Biol!” ‘Chem. 157 (1): 2652285. ~ (Jan. 1945). 
A lactobacillus assay method for l-glutamic’ acid. ~ 


We oo Hemlock Bark Utilization diivestigations’ 


Saatiahn, 7, L. Pacific lox Phwest Industry hae Wash. & 4(5):73-76. (Feb. 
1945). Production of tannin extract Hage Western Hemlock bark.. 


. 7k 


‘General - 


Andersen, A. A. Indus. and Engin. Ce A2(7) 2403-404. _ (uly TOL ys: cl 
‘oa aivoma bac media dispenser. hs Lala. cael 


patton: H. J. Vortex 6(7) :330-332. genes 1945). Some recent Sraten trees 
of Se ce ee onU pe aa to agricultural chemistry. 


GraunkeIscoriee, ft liad Olcott, H. 6. Jour. Biol. Chem.’ 161(1): 259- -268... (Nov. 
1945). Esterification of pannadnd with alcohols of low-molecular weight. 


Fraenkel-Conrat, H.., Cooper, M. and Olcott, H. S$. ~° Jour. Amer. Chen. Soc. Wd 
(6) :950-954. (ine 1945) React-ion: of’ formaldehyde with proteins.” 


 Praenkel-Conrat,H. Cooper, M.- and: Olcott,"H. S. © Jour.’ Amer. Chen.’ ‘Soe; 61(2): 
saneui ates (Feb. 1945) Action (Of Aomatie isocyanates. on proteins. 


seus 


tanta. V. D. and Boggs, M. M. Tay, Home Econ. 37(1): 23-26. (Jan. 1945)" 
Trends in Mae ae Mapes eo of eps , 


ieee Se 3 a ' 


ace, R. H Preseuhad at maeti, Wash, ‘State Hort. Assoc. Wenatchee. (bec. ae 
As Ds 1945)« peers ang ype ie ee of the Nestern Regional, Research, Lab. 


Oleott ; H. 8: ‘Indus. and peti Chie. 176): 402, (June 1945). | The ‘amino acid 
composition of proteins and foods. (book her Bane OR RE Rae aa 


Palmer, K. J. and Hartzog, M. B.” Jour. ‘Amer ¢ Chem. Soc. 62210) : 11865-1866. (Get. 
1945):.. The configuration of "the pyranose rings’ ‘in polysaccharides. : 


“19. 


Pool, M. F. and Prater, A. N. Oil & Soap 22(9):215-216. (Sept. 1945) A mod- 
ified Kreis test pudinab ls for photocolorimetry. | 


Rabak, W. and Stark, J. B. Modern Packaging 18(8):137-139, 166. (April 1945) 
Impact--effect on moisture barriers at low temperatures. 


Van Arsdel, ¥. B. Paper Trade Jour. 120(23):34-37. (June, 1945) The United 
States beuacbment of Agriculture's Vestern Regional Research Laboratory. 


Swenson, T. L. Presented Utah State Chapter Sigma Xi, (March 1, 1945) Applica- 
tions of fundamental scientific theory to research on agricultural products. 


The above list aanbslia 67 items, including 2 patents. All have been published 
during the 1945 calendar er 
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NORTHERN REGIONAL RESEARCH LABOR\TORY. . 
: G, E, Hilbert, Director 


AGRICULTURAL RESIDUES UTILIZATION INVESTIGATIONS 


. 


_ SUNDRY NEW PRODUCTS . . 
‘Noreseal--4 Cork Substitute 

_,, Pilot plent investigation on Noreseal,.which is produced from 
peanut shell pith, glue, sugar, and paraformaldehyde, has been com- 
pleted. The initial pilot plant operation was for the preduction 

of Noreseal in sheet form. A second pilot plant operation was de- 
veloped to produce Noreseal by a dispensing method. The latter 
method has .produced not.only. the best crown:scal for:bottle crowns 
used in the beverage industry, but because of its automatic opera= 
tion the method effects a reduction in labor, operating, and capi- 
tal costs. Practical bottling tests in a hot room, using crowns 
produced in pilot plant operation by the dispensing method, showed 
that Norese»l-filled crowns were superior to cork disc-filled crowns 
in that no leakers developed with Norescal, while a rather high per- 
centage of leakers developed with the cork controls. At the present 
time ‘70,000 crowns for field tests have been produced and distributed 
to several of the largest brewing compenics, through the U. S. 
Brewers! Association, One crown manufacturing company in Indiana 
has built a manufacturing unit to produce Nereseal by the dispensing 
method, With a capacity of 250,000 crowns per S~hour day. A great 
deal of interest has developed outside the United States in the pos- 
sibility of manufacturing Noreseal. 


Ssoft-Grit Blasting 


In cooperative work by this Laboratory with the U. S. Navy, corn- 
cobs ground to pass a 10-mesh and retained on a 32=mesh screen, were 
found to be the most suitable soft-grit blasting material for clean- 
ing carbon and oil deposits from airplane engines and parts. 4 mix- 
ture of 60 percent corncobs and 40 percent rice hulls was found to be 
even more efficient. By use of the soft-grit blasting method all ex- 
traneous material, excepting enamel and extremely hard scale, can be 
removed from machine parts without causing dimensional changes, 
cutting or pitting. Glass manufacturing companies are employing the 
method for removing scale from steel molds; a tractor company is 
utilizing it to clean aluminum foundry core boxes and molds; and one 
of the largest automobile manufacturers has shown considerable in- 
terest in the method for certain operations in reconditioning motors, 
and in making line-production operations possible to a greater ex- 
tent in this branch of the business. About 500 tons of corneebs and 
350 tons of rice hulls were used last year for soft-grit blasting 
purposes. A very large tonnage of corncobs and rice hulls should 
eventually be used annually for this purpose. 
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ALCOHOL ND. OTHER LIQUID FUELS 


Fermentation. Studies on Xylose oe 

Fermentation studies on the xylose obtained from the hydrolysis 
of corncobs have continued. It was found that technical xylose, 
when combined in equal portions with glucose to give a total sugar 
concentration of 6 percent, could be satisfactorily fermented by 
butyl alcohol bacteria to butanol, acetone, and ethanol. Crude xylose 
sirups could’be fermented in the same. manner if ‘the xylose was pre- 
viously adjusted t6/pH.8.0 and filtered. It was also.found that crude 
xylose and xylose sirups obtained from the acid hydrolysis of agricul- 
tural residues may be fermented to butanol, acetone, and ethanol in 


“the absence of other sugars, provided-inhibitory substances are re- 


moved from the xylose or their formation during: sterilization is 


avoided. . : 


PLASTICS, ELASTOMERS, AND RESINS 

Noreplast-R (R= Residues ) 
Laboratory and pilot plant work on development of thermosetting 

resins, contairiing 25 percent of phenol-formaldehyde and 50 percent 
agricultural residues ground dry to 4 flour passing an 80-mesh screen, 
“was completed. Satisfactory moluing powders have been produced in 
‘two ways. One is by the use of liquid phenolics precipitated, washed 
with water, and compounded with 22 percent of Vinsol or modified 
Vinsol soap as a plasticizer, and 50 percent agricultural residue 
flour. The flow and molding properties of molding powders produced 
jin this way make them acceptable for industrial application under 
present molding conditions. Thé second method is based-on the dis- 
covery that commercial dry phenolic resins can be adapted for pro 
duction of Noreplast-R compounds by the replacement of the Vinsol-soap 
plasticizer with an equal amount. of inorganic cxtenders, such as 
chalk, iron oxide, titanium oxide, diatomaceous earth, and the like. 
This latter type of molding composition will lead to a reduction in 
cost of about 2-1/2 cents a pound of molding powder, which is substan- 
tial, A variety of resins may be used as filler, but ground corncobs 
and ground rice hulls appear to give the best results. 


Noreplast-L (L= lignin) 


A comprehensive program on the utilization of saccharification 
lignin in resinous binders and adhesives ias been conducted, Lignin 
was treated with 21 different materials, including asphalts and exX- 
tracts from petroleum refining. An amncniated lignin appears to have 
the most promise of the mixtures investigated, If ammomiated lignin 
is compounded with 25 percent of a phenolic resin and inorganic ex- 
tender (CaCO), a material is produced having strength characteristics 
comparable to the Noreplast corncob compounds of similar resin and 
extender content, 
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SYNTHETIC ORGANIC CHEMICALS sND INTERLIEDIATES 
Hydrogenation and Dehydrogenation Products from Furfural 


In the production of dihydropyran, when tetrahydrofurfuryl alco- 
hol is passed over an aluminun catalyst, satisfactory yields of about 
60 percent, as reported in the literature, can be obtained only at low 
feed rates since higher feed rates caused carbonization and poisoning 
of the catalyst. We have discovered that the catalyst may be condi- 
tioned so that it is capable of producing conversions in the neighbor- 
hood of 90 percent at high feed rates, Since this method is believed 
to be new, patent applications have been made. | . 


Following up a novel suggestion that it might be possible to hy- 
drogenate niethylfuran in the presence of a catalyst and an aco 0 
produce 1,4-pentanediol, it has been discovered that this reaction can 
be made to proceed in 61.5 percent yields. Effective chemicals such 
as ethylene glycol diformate,.formic acid, or acetic acid, to supply 
the hydrogen ions necessary for the splitting of the ring were also in 
vestigated. 1,4-Pentanediol is interesting as an intermediate in the 
manufacture of the new German polyurethane plastics. Further, 1t wa 
found that by stopping the hydrogenation reaction when half the 
hydrogen is used up, a mixture of acetopropyl alcohol and 1,4-pentane- 
diol is obtained together with some. tetrahydromethylfuran. « Acetopropyl 
alcohol is a valuable intermediate for the synthesis of the thiamin 
(Vitamin B,) molecule, This method would appear more direct than some. 
of the methods now used for producing acetopropyl alcohol. A patent 
application covering this development was prepared. 


Derivatives Arising from Opening of Furan and Pyran Rings 


Hydrolysis of dihydropyran in the presence of a small amount of 
acid results in high yields of hemiacetal of hydroxyvaleraldehyde. 
This chemical probably presents an opportunity for use as an inter- 
mediate not only producing other chemical compounds but also shows 
evidence of ability to polymerize to form viscous and resinous-like 
products. Hydrogenation of the hemiacetal under pressure over a nickel 
catalyst leads to the production of 1, 5-pentadiol of high purity in al- 
most quantitative yields, thus offering a new method for the production 
of 1,5-pentadiol. 


A study of malarial intermediates is being made. Starting with 
tetrahydromethylfuran, a process has been worked out for producing 
Noval aleohol. Noval alcohol is indicated as a possible intermediate 
for the manufacture of Plasmochin and Atabrin, two of the important 
antimalarial drugs. - 
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STRUCTURE AND OTHER BASIC INVESTIGATIONS 
‘Saccharification lignin)’. 


Investigations have” been under way to obtain information on the 
properties of lignin obtained from the saccharification of corncobs 
by the Synthetic liquid Fuels»Process. This lignin, like the Scholler 
lignin'from wood, seems to be quite unreactive,: The actual lignin 
fraction of the crude material is soluble in 1 percent sodium hydroxide, 
but the fact that it cannot be precipitated from alkaline. solution by 
carbon dioxide appears to.indicate the presence of a carboxyl group ©: 
which’ has not been observed in Scholler lignin.. Furthermore, the crude 
lignin appears-to contain about 20 percent of..material which‘is neither 
-alkali-soluble’ lignin nor degenerated celluloses . Solvent extraction 
‘of: the crude lignin with ether has yielded a waxy, oily product. which 
accounts for 3 percent of. the 20 pereent of unknom material. 4 study 
is being made of the composition of this fraction. -Work is being con- 
ducted on the chlorination of the lignin in an attempt to produce sub- 
stituted::¢hloro compounds. If this can be done the product might have 
some value as an insecticide or fungicide. ae 


CELLULOSE PULPS. FOR PAPER ND BOARD MANUFACTURE 
General 


_ The work done by the Laboratory has created a great deal of.in- 
terest in the fine paper industry. The possibility of utilizing agri- 
cultural residues for pulp manufacture is becoming a concern of this 
group, partly because of the increasing costs of obtaining wood pulp 
and partly because industry is looking for. new and. improved products. 


Q-Point Corrugating Strawboard 
———— a nel 


Laboratory and pilot plant work on a process for producing an im- 
proved 9-point corrugating strawboard has proceeded so successfully 
that a large corporation has stated that this process offers possi- 
bilities of being the outstanding improvement in strawboard over a 
period of many years. Straw is chopped to a definite size and then 
given a mild alkaline digestion. The under-cacked straw is defibered 


“:4n a double-disc, attrition mill-type refiner, resulting in the pro- 


duction of thin fiber bundles similar in appearance to the coniferous 
pulp fibers. These straw fiber bundles when mixed in suitable pre- 
portions with regular lime-cooked straw pulp. produce a strawboard 

with highly improved tearing resistance and other properties. Arrange- 
ments have been madé-whereby the Laboratory is cooperating in carrying 
on a mill run test carky in 1946. ye: 
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BUILDING AND CONSTRUCTION MATERIALS 
Insulation and Hardboard Fundamental Fiber. Studies 


In spite of the fact that insulating boards have been manufactured 
for more than 25 years, there is practically no information in the lit- 
erature concerning fundamental :fiber properties, and techniques for 
producing insulating building products. The.same is true of hardboard 
panel manufacture, It is possible to produce from agricultural resi- 
dues rather stiff, long fibers of a character not possible to produce 
from wood. In order to carry out an investigational program of funda- 
mental fiber studies, several: hundred pounds of straw fiber was cooked 
and fractionated into fiber. lengths of. approximately 1", 3/4", 1/4", 
and less than.1/4" in sizes<:/It was found that in preparing the boards, 
the use of a standard consistency of 99.5 percent: water ea percent 
. fiber made it possible to duplicate results accurately. * The experi- 
“mental program ie soma a. 


CORN, WHEAT, AND OTHER - CEREAL CROPS UTILIZATION INVESTI Gi. TIONS 


COMPOSITION AS AFFECTED BY VARIETY, BREEDING 
‘ ENVIRONMENT,:.AND MATURITY — 


Chemical Composition of Hybrid Corn 


Dee. Ce eee 


Analytical studies at :this Laboratory have shown that inbred 

‘. lines used in developing commercial hybrid corn seed govern the chemi- 
cal composition of corn as such inbred lines govern yield and charac- 
‘ter’ of. growth, This allows the corn breeder ‘to produce hybrid corn 
“which has ‘the desirable properties of high oil or high protein in ad- 
dition to the desirable agronomic qualities of we tad resistance 
to disease, uniformity, and the like. ?; “ 


SUNDRY NEW PRODUCTS 
Starch Sponge 


‘The starch sponge prepared at this Laboratory has elicited in- 


-.. terest from two sources, viz., research workers in medical schools and 


pharmaceutical companies who-wish to'evaluate it as a surgical dressing, 


“.-and by food processors, confectioners, starch distributors and mis- 


celleneous manufacturers. As an internal surgical dressing it is 
absorbable by the’.body and can be used as.an external surgical dress- 
ing for burns. For food uses, it has been shown tobe: superior as an 
adjunct to add crunchiness to candies and as a..tasteless carbohydrate 
source in Army rations or other prepared foods, The addition of 20 
percent soybean flour or 20 to 50 percent wheat flour enhances its 
flavor. 
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Microscopic studies of the sponge'!revealed whole globules, globules 
which had undergone vacuolation,*and myelin forms all of which are. 
typical of coacervated colloid systems. This evident coacervate na= 
- ture of the sponge provided. a clue. which led to further work on 
starch coacervates, and in turn resulted in a tentative theory of 
the formation-of starch granules in the plant by coacervation of- a 
carbohydrates with protein and fatty:materials, 


ALCOHOL AND OTHER LIQUID FUELS 
saccharification 


In the experimental program on the reduction of saccharification 
costs, fermentations were carried out with (a) malt under various con- 
ditions of cooking, (b) additives to improve the efficiency of malt, 
(c). fungal amylases, and (d) acid as the saccharifying agent. 

(a).Influence of cooking: By the application of a double cooking 
procedure great improvement could be obtained in saccharification. 
Mashes prepared by this technique fermented to completion in approxi- 
mately 40 hours and gave slightly eee yields of alcohol beset did 
mashes prepared by the-conventional malting practice. 

(o), Malt: adjuncts: Papain has beenshowm to stimulate alcoholic 
fermentation, and its incorporation in grain mashes to result in a 
decrease in the malt requirement. A search conducted for other pro- 
teolytic enzymes of this type and a survey of more than 200 bacteria 
and fungi reveals that many of them show a high proteolytic activity. 
When added as a supplement to fermentations, incorporating a sub- 
-optimal level of malt, several.of these cultures showed stimulation 
a reed ‘to stands obtained gpa pores 


ee OE ay BS isie Sind of the ebrodte: of adding individual as well as 
complete mixtures of-amino acids to alcoholic fermentations, it was 
found that no.single-.amino acid gave more stimulation than might be 
expected from the added amino nitrogen’. Mixtures of amino acids such 
as those contained in casein hydrolysates, however, gave excellent 
stimulation comparable to that imparted by papain. 


(c) Fungal amylases: In an attempt. to: find sources of amylolytic 
enzymes which can completely replace malt,. a survey has been made of 
amylases produced by 250 fungi cultured in. opts stillage. Several 
strains have, beem found which form significant gGuantities and these. 
enzymes are- being. employed in fermentation studies. One culture. es- 
pecially elaborates unusual quantities of amylases Culture. filtrates 
from this organism can totally replace malt in. the alcohol fermenta- 
tion of corn when’used in a method developed at this Laboratory. Fer- 
mentation of mashes prepared in this manner has led to yields as high 
as 5.40 proof gallons of alcohol per bushel of grain. . The results are 
‘significant in that fungal enzyme preparations capable of replacing 
malt may greatly reduce the cost of producing alcohol from grain. 
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(d) Alcohol from acid-saccharified grains: Conditions have been 
established for the saccharification by acid of corn and wheat and 
their subsequent fermentation to alcohol. Commercial preparations of 
mold bran and Diatane increase the rate of fermentation and the yield 
of alcohol. In fermentations using wheat, yields obtained were some- 
what lower than those obtained. when using malt for saccharification. 
Rye also has been.fermented successfully after acid hydrolysis. 


Physical Studies. 


Studies of the stability of alcohol-gasoline blends for various 
hydrocarbon-water mixtures have shown that, providing precautions 
are taken, blends containing 10 percent, or more, of ethane’: are 
stable. ; 


’ The solubility of oxygen auth sre ree in ‘ethanol and aber pos- 
sible fuels has been determined, prompted by the fact that dissolved 
gases may be ‘the cause of wapor=2eck in aviation fuel By as and 
this probably in systems used on the ground.: 


Vapor pressures and densities of athanplaisoockne mixtures have 
been measured as a necessary step in the Laboratory's comprehensive 
determination of liquid-vapor relationships of ethanol-hydrocarbon 
systems. 


Aleohol-Water Injection - 


Investigation of injection of alcohol, and alcohol-water mixtures 
into the intake manifold of automobile engines has not been completed, 
but studies show engine performance can be improved by this method. 

i. relatively high compression ratio, lean carburetor adjustment, and 
a fuel of lower octane rating than could-ordinarily be used success- 
fully under these conditions seem .to: give best results. Road tests 
and further laboratory work will be necessary. to draw up recommendations. 


Anti-Knock Agents 


In studies leading to a comprehensive swamary of octane numbers 
of ethanol motor fuel blends, it has been found that even though 
tetraethyl lead will lower the octane rating of pure ethanol,. this is 
not the case in gasoline blends containing up to 25 percent of ethanol 
and moderate amounts of lead. Tests show that the addition of iron 
‘pentacarbonyl will raise the octane number of ethanol above 100, and 
a similar effect was noted when used in gasoline, It was fauas that 
the photosensi ti ive iron pentacarbonyl could be stabilized. However, 
 pecause of iron oxide deposits, its use as an anti-knock material can- 
not be recommended. 


Pease! peels 


“Te, 86 eh shown ehiane a ate number of wehbe and alloys, 


such as might come in contact with motor fuels, when exposed to a 


. 


10 percent ethyl alcohol-commercial gasoline blend, do not corrode 
to. any serious extent,.nor to an extent greater thanewhen exposed 
aEN Similar condi.tions to commercial gasoline. 


se obi _ FIBERS, ris, PROTECTIVE COMTINGS, AND ADHESIVES 


Fibess: fron Zein. 


It ae been found at this ‘Laboratory that zein can is, italiana 
in aqueous sodium hydroxide solutions in the pH range of 11.5 to 
12.5. Consequently, studies were undertaken-to determine if textile 
fibers could be spun from these aqueous dispersions. The results 
showed that the zein fibers could be made by techniques and equip- 
ment similar in many respects to those used for spinning other pro- 


-tein fibers. The most important difference in the technique used for 


spinning .zein fibers and that used heretofore on other fibers is in 
the formaldehyde pre-cure. The pre-cure is a controlled formaldehyde 
treatment carried out between the coagulating bath and stretching 


- treatment and is the key to the comparatively high tensile strength 


of zein fiber. Smail scale laboratory experiments showed that fibers 
could be produced which had the same dry tensile strength (1.2 gm. 
per denier) as wool and approximately 3/5 the wet strength (0.78 .gm. 
per denier).of wool. By proper curing of the fiber with formaldehyde 
and acetic. anhydride a moderate stretch could be retained along with 


relatively high wet strength and resistance to shrinkage. The proc- 


ess has been developed to operate on a continuous basis. 
Plywood Jidhesives 


The great demand for waterproof plywood led to an increased use 
of phenolic resins for plywood adhesives previous to and during 1945. 
The Laboratory discovered that corn gluten meal (53 percent protein) 
or soybean meal (water solubles removed) coyld be used with phenolic 
resins to produce waterproof plywocd glue. Extensive testing showed 
it was suitable for construction of exterior grade of plywood. Qne 
commercial plant is using soybean meal as an extender for all the 
phenolic resin used in their mill. These glues may be used with soft 
and hard wocds. 


Amylose Triacetate Fibers 


The production of fibers from amylose triacetate, previously de-: 
veloped on a laboratory scale, has been extended to the development 
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of pilot-plant scale dry-spinning equipment and production methods . 
which demonstrate the feasibility of carrying out the operation in- 
dustrially. Continuous operation has been shown practicable, and 
spinning speeds up to 400 feet of fiber per minute have been satis- 
factorily attained, It has also been demonstrated that cellulose 
acetate fibers can be spun in the same cquipment and under the same 
conditions as amylose triacetate fibers. Fibers of amylose have’ been 
shown to be far more extensible than cellulose triacetate fibers, in 
many cases the former possessing extensibility wp to 100 percent. 

Our work indicates, furthermore, that still greater drafting of the 
developing fiber is possible and that considerably higher RaAG LAE... 
strengths will be possible, thus eee ar the Mae pie of 
amylose triacetate fibers. ) 7 


SYNTHETIC ORGANIC CHEMICALS ‘gion THTERIEDIATES Eb 


ene weeny ae Derivatives of Dextrose 
: A new polysaccharide of high molecular weight has pea Shen 
cally synthesized from 2,4-3,5-dimethylene gluconic acid. The new 
polysaccharide is quite insoluble-in all ordinary organic solvents, : 
Its limited solubility in a few solvents such as water, formamide: 
and formic acid is accompanied by swelling and a delayed. pasting or 
gelatinization, With alkalies the polymer is readily saponified ‘to 
_give.dimethylene gluconic acid. ‘The synthesis, in. vitro, ‘of this: . 
“new, polysaccharide, comparable in molecular size to starch and cellu- 
lose, is of. interest theoretically. and practically. A new reaction - 
seems to have been discovered which will be of importance in the 
field of carbohydrate chemistry. This new polymer shows promise in 
the fields of plastics, coatings, films, and fibers, - 


A New Anhydroglucose Glin se hs aS 
D-Glucosan, a byproduct in the destructive distillation of 
starch, is the first compound definitely shown to have a glycol group 
resistant to oxidation. by periodic acid under conditions used for de- 
termining such groups. For hexosans of this type, at least, resist- 
ance to periodate oxidation can no longer be considered conclusive 

evidence of the absence of Elycol groups. 


NEW AND IMPROVED FEED OR FOOD PRODUCTS 
Undevitalized Wheat Gluten 
From a survey made by this Laboratory of the potential uses and 
markets for:wheat gluten, it was found that a large potential market 


exists. for undevitalized wheat gluten if it. can be produced at a price 
of 15: cents, or less, a pound. 


‘The present industrial method of drying undevitalized wheat gluten 
is an expensive batch process requiring considerable hand labor. Since 
a preat potential demand: for the product exists, methods of drying at- 
mospherically have been investigated. Experimental runs conducted on 
a semi-pilot plant scale, end using equipment designed and built in 
this Laboratory, showed the most successful drying operation to consist 
of making a film cf the wet gluten, drying the filn, and then grinding 
the dried product in a hammer mill to pass through an 80-mesh screen. 
The product 'may be made into a dough having a strength equal to or 
greater than that of. commercial gun eluten. cs 


Fermeritation: Residues as Animal Feeds 


“-* The synthesis of vitamins by Penicillium chrysogenum during the 
production of penicillin by submerged fermentation has fostered con- 
siderable interest as to the nutritive value of the residue, since. 
its recovery as:a feed would ease a serious waste disposal problem. 
P. chrysogenum was found to elaborate significant amounts of several 
B-complex vitamins, The dried residue is being tested by the Bureau 
of Animal Industry for its value as an adjunct in poultry rations. 


Microbiological Synthesis 


fis a meens of increasing the nutritive value _of bypreducts,; re- 
“sulting from the production of power alcohol, synthesis of vitamins 
by various microorganisms cultured in thin solubles has been deter 
mined, Among the Aspergilli studied, strains of i. wentil were found 
superior to other species in the production of riboflavin and panto- 
thenic acid. Two and five-fold increases in these vitamins were .. 
observed, The study was later extended to the genera Penicillium 
and Rhizopus. imong the former, all of which synthesize only small 
amounts of riboflavin, were some strains capable of marked synthesis 
of other vitamins. Three-fold increase in pantothenic acid, two=- to 
‘ten-fold increase in pyridoxin, and two- to five-fold increase in 
biotin over the concentrations of these vitamins in the original 
solubles were obtained. Except for riboflavin, some Rhizopus cul- 
‘tures are even more capable of vitamin synthesis. Ten-fold increases 
of biotin and pantothenic acid and two-fold ot pyridoxin: and nico- 
tinic acid over the wiginal stillage levels were not uncommon. The 
finding that many mold species synthesize substantial amounts opee 
B-complex vitamins may allow the development of byproduct feeds of 
substantially increased value. | ty ; 


fh. process for the production of riboflavin by Ashbya gossypii 
has been developed which improves upon that employing Candida flareri. 
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‘Higher riboflavin yields are obtained and the iron content of the 
medium need not be carefully adjusted. Yields of riboflavin of 300 
to 500 wg. per ml, which provide cell-free filtrates assaying 50 mg. 
of vitamin Bo per gram of dry ‘substance are obtainable 


“Vitamin Content of “Cereal Grains 


Since’ the vitamin content of distillery byproducts is largely 
derived from the raw material, a survey of the vitamin content of 
unfermented cereals has been made. Sorghum varieties showed the 
greatest variation in vitamin content, particularly in nicotinic 
_.and, pantothenic acids and biotin. In B-complex vitamins the sorghums 
_ showed the greatest potency,. followed by other grains in descending 
order as listed:. barley, rice, corn. The survey of potencies of 
cereal grains with respect to B vitemins will allow selection of 
, grains for alcohol production so as to obtain byproducts of improved 

Gua Ey. ; om | 


EXTRACTION, RECOVERY, AND PROPERTIES OF SPECIFIC 
CARBOHYDRATES, OILS, AND PROTEINS 


_ Wet-milling of’ Damaged Corn 


: _ Considerable quantities of corn weré~ harvested and stored. during 
the season of 1944-45 with a moisture content of 20 to 40 percent. 
Much of this corn molded arid’ heated in storages Wet-millers en- 
countered difficulty in obtaining separation of the starch from the 
protein, and many appealed to this Laboratory for advice and informa- 
tion. _Steeping studies were made with moldy and "mahogany" corn. | 
Processors had reported only that’ yields of starch were low because 
of poor separation on the tables ana that the- starch was of poor 
quality, containing higher amounts of protein than. normal and possess- 
ing a bad color and viscosity. ° Our results:confirmed these ‘observa- 
_tions but also showed that inordinately high amounts: of starch and 
protein were retained in the’ fiber fractions. _Qur investigations 
show that damaged corn requires a shorter steeping -period: than sound 
corn to reach the same moisture content. iilso, because of the frag- 
mentation of the starch granules, it would be impossible to obtain 
high-quality starch from "mahogany" corn by any method. At present 
the only practical procedure for handling this material in a, commer 
cial plant is to blend it, in small proportions, with sound ‘corn. 


“Alteration of a Beet Sugar Factory to Produce Glucose Sirup from 
Flour Shi Sa | 


When it became apparent during the war that production of corn 
sirup would be insufficient to supplement completely the dwindling 
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supply of sugar, investigations. were initiated at this Laboratory for 
‘ working out new processes for the croduction of starch from wheat 
flour. As a result the so-called "patter process"-was developed, and 
“consideration was given to its installation in altered beet. sugar fac- 
tories to produce glucose sirup from flour. A jo ed plant with a 
Pace B of 1,000 tons of beets a day was used as a basis. The al- 
tered pl ant would have a daily capacity for processing 144,000 pounds 
of moisture-free flour with 2 production of 148,300 pounds, of glucose 
sirup having a gravity ef 43° Baume!, and 29,700 pounds of devitalized 
giuten containing 3 percent moisture. One commercial firm used this 
batter process on a large scale in a beet sugar plant. 


Industrial Use of Laboratory Process for the Wet-tilling of Whole” 
Wheat a a it ; m 


Because of the dwindling supply of corn reaching the cash market 
during the: Summer of 1945, operations in the corn wet-milling plants 
ee ‘the country were curtailed drastically. One of the largest starch 
monufacturing companies, faced with the possibility of closing its 
plant, asked the Laboratory for advice on wet~milling whole wheat in 


a a ‘corn wet=-millin lante” As“a  reswle of Laborator recommendations, 
p 


the : “company ground more than a million bushels of wheat for the pro- 
-‘duction of sirup and byproduct feed. Carcful study revealed that 
only minor chenges were necessary in plant equi pies in order to 
utilize wheat in a corn wet-milling plant. Experience shows that no 
changes are required in operating methods. The.quality of the Sirup 
is excellent. Although the cost of producing wheat glucose is higher 
than for corn glucose; under the conditions which existed in the 
summer of 1945 the wet-milling of: whole wheat cnabléd plants: to con- 
tinue in- operation, producing. sweetuning agents and livestock feed 
when both were badly needed, Sys 


STRUCTURE AND OTHER BASIC: INVESTIG..TIONS 
Isomaltose 


_ ‘Work on isomaltose (6=a-glucosidd-glucose), ithe: presumed anoma- 
lous unit in starch, is: progressing’ aldng: tho. following-lines::...- 
(a) synthesis by isomerization: of’géntidbiose,. (b) isolation: from. 
enzymic hydrolysates of amylopectin, and (c) isolation’ from the chemi- 
cal and enzymic. breakdown of. dextran. .Solution of the isomaltese. 
_ Problem would facilitate the ae ds ck the structure. on = rch. 


“Rebrograda tion of a NS 


“Further ese adeeecodiics of ere — been mies ys ee erinine 
‘its rate of retrogradation or ‘the rate at which amy Flose spontaneous ly 
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precipitates from 2 neutral dispersion. It was. found that. for a defi- 
nite type of amylose such as corn amylose the rate of retrogradation 
increases with the.purity of the amylose. The rate of retrogradation 
of all starches is increased by low temperatures, high solution con- 
centration, poor dispersion conditions, or high amylose content. Of 
the two components of starch, the amylose fraction has the more pro- 
nounced -tendency:-to:.retrograde and hence may be a factor in the staling 
of bread. In addition to its fundamental interest, the results of 
this work have been ttade available to the Quartermaster's Corps in 
connection with the irmy's bread staling problem. _ 


Structure of fmylopectin 


- The structure of the amylopéctin fraction of ‘starch has not been 
‘well established. Furthermore, little has been known concerning dif- 


“ferences in the amylopectins from different plont.sources.,. The amylo- 


“pectin fractions of five varietics of starch were isolated and., 


i 


* -“Bydrolyzed with f-amylase to maltose and. a; residual limit dextrin of 


approximately one-half the original moleculer weight, It was. found 
‘that in most respects. the amylopectins from different plant sources 


‘are alike; however, the. amylopectins from, starches grown: above ground 


@iffer from those grown below ground: in .ay few properties. that can, be 
attributed to: the presence of combined;iphosphorus in the. latter class. 


Starch Fractionation 


The separation of amylose from starch by neans of fatty acids 
has been ‘accomplished on a pilot plant scale. This is, the, first suc- 


* ¢essful-operation of its kind, on a pilot plant scale, yet reported. 


Tt is anticipated that it will lead to possible commercial . — 
fractionation. sy 


CHEMICALS DERIVED FROM FERMENT..TION- 
Penicillin 
“The penicillin project has been completed, In: the period inter- 


vening since 1941, .when work started, our research resulted in in- 
@réasing yields, from.2 to 4 units/ml,:to 450 units/ml. Production 


~ 6f penicillin has now. reached, the amazing figure of approximately 


700 billion units per month... The. quoted price of penicillin dropped 


fhom $20 to 59 cents per 100,000. units.; The expected life of peni- 


cillin in storage, originally estimated at 3 months, was extended to 
1-1/2 years. {1though the work on penicillin was considered essen- 
tially a war project, its bearing cn the utilization of agricultural 


~“eommodities is shown by! the use in media during 1945 of approximately 


-'42' million pounds of corn steep liquor from c 


ornstarch manufacturing 


aan, 


plants, and of 6 million pounds of lactose. ‘Tho corn steep liquor 
had a value of {234,000, and the value of lactose used was $1,560,000. 


Studies on the production of the chloroform~insoluble penicillin, 
or Penicillin X, in submerged culture have bcen completed, and the 
superiority of the strain developed here (Penicillium chrysogenum 
NRRL 1984.N22, an ultra-violet induced mutation) has been confirmed 
in large scale laboratory and pilot plant equipment. Industry is now 
in a position to produce this penicillin in any quantity desired to 
meet research and clinical needs. 


Itaconic Acid 


Interesting results have been obtained in studies of the cultural 
requirements for itaconic acid productivcn. Itaconic acid has been 
produced from glycerol, glucose, xylose, and sucrose. A surface cul- 
ture method for producing itaconic acid has been developed which re- 
sults in yields of about 37 grams of acid from 100 grams of glucose. 
Submerged culture methods preliminary to development cf vat culture 
techniques have given as much as 33 grams of itaconic acid per 100 
grams of glucose, Itaconic acid esters show promise as constituents 
of many plastic compositions. 


Culture Collection 


Large numbers of mold cultures continue to be submitted to the 
culture collection of the. Laboratory for correct identification. 
These have come primarily from laboratories’ investigating the tropi- 
cal deterioration of military equipment, and are largely of tropical 
origin. . 


Since the termination of the war, contacts have been re- 
established with the outstanding culture collection, the Centrall- 
"bureau voor Schimmolculturcs, Baarn, Holland. Exchange of cultures 
‘will greatly strengthen our collection of working tools for fermen- 
tation studies, All accessions are preserved in desiccated form, 
and thus a vast reservoir of types from sources that are world- 
wide is being built up. 


SOYBEANS AND OTHER OILSEED CROPS UTILIZATION INVESTIGATIONS 
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COMPOSITION AS AFFECTED BY RAW MATERIAL PROCESSING AND STORAGE 
Changes in Oil Content of Soybeans 


A study is in progress of apparent changes that occur in the 
soybeans during storage. A 10,000-bushel bin was carefully 
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sampled when it was filled. The beans. in this bin, after standing 
one month, were turned and resampled. No change in oil content 
was Sisenyene The experiment is continuing in an effort to deter- 
mine definitely if. the 011 content. decreases during the several 
months which may elapse between placing in storage and eat 


SURVEYS AND ECONOMIC STUDIES 
German’ Technical Developments 


Soon after V-E day an oilseeds expert of the Laboratory was 
dispatched to Germany on a mission for the Technical Industrial 
Intelligence Committee. Under sponsorship of the Joint Chiefs of 
Staff, an investigation was made of the recent technical develop- 
ments in Germany in the fields of oilseed processing, oil refining, 
margarine production, and manufacture of synthetic fats, The in- 
formation obtained, much of which should prove of considerable 
value to American: processors of oilseeds and.oils, is now being 
‘declassified for release to manyfacturers in this country. | 


FIBERS, PIMs, PROTEGTIVE COATINGS, AND ADHESIVES 


Catalytic Isomerization of Won<Gondugated Fat Acids and Their 
Derivati Ves 


In an attempt to find replacements for tung and oiticica 
oils , this Laboratory initiated research on catalytic methods of 
shifting the unsaturation in soybean and linseed oiis from the 
non-con jugated to the conjugated form, The rescarch led to the 
discovery of a nickel-carbon catalyst which readily produces 
from 25 to 35 percent conjugation in oither soybean or linseed 
oil. Briefly, the process is as follows; Nickel formate solu- 
tion is evaporated in the presence. of specially prepared carbon 
black and the nickel reducod with hyérogen at 360° CG. ‘The cata- 
lyst is-mixed with the'oil and heated at 170° C, for 4 to 6 
hours, a after which the oil is separated from the catalyst. If 
the linseed or soybean oil has been aifali~refined, re-uses of 
the catalyst five or more times is poscivle, ..Vata from Labora- 
tory investigations on the effecrs of ai fe erort methods of 
operation have been published | in salictin ATCG-101, of this. 
ep ip ea 
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’ Evaluation work on these nickel-carbon conjugated oils. has 
shown that they possess certain characteristics similar to tung oil. 
The polymerization rate of these nickel-carbon conjugated oils is 
considerably accelerated, and the films of the oils and of paints 
and varnishes derived from them have superior alkali résistance. . 
In the case. of varnish, however, the greater resistance to alkali, 
as determined by laboratory tests, was:not pronounced, and there . 
are other factors inherent in the oils which, apparently, do not’ 
make :them clearly superior for varnishes when:compared with their 
source. oils. However, varnish manufacture is an art, and others 
may be able to. show how the nickel-carbon conjugated oils can be 
used to produce varnishes of superior quality.. 


Nickel-carbon conjugated suybean oil paint conteining white lead 
as a pigment was found to dry very rapidly; in fact, faster than 
linseed oil paint. However, the nickel—carbon conjugated oil paint 
develops a residual tack which in exterior paints promutes dirt col- 
lection. Studies on methods of removing this residual tack indicate 
that alkaline earth oxides in the paint film remove the greater part 
of it. Exposure tests indicate that the dirt collection problem 
with this special soybean oil paint is comparable to that with lin- 
seed oil paints. Weathering tests are in progress. 


SYNTHETIC ORGANIC siinceaanane AND INTER EDL..TES 


Copolymerization of Pet , meets ae Their Derivatives: with Other 
Polymerizable ila terials 


Soybean oil, containing a high.percentage of linoleic acid, 
represents a potential raw material.source for: the manufacture of 
organic chemicals, The discovery at this ‘Laboratory of a nickel- 
carbon catalyst for conjugation of linoleic:.acid has led to 
studies of the condensation of conjugated. soybean oil esters with. 
ethyl crotonate. These studies have shown ‘that the ethyl crotonate 
condenses readily with the conjugated esters from soybean oil to 
give. a monounsaturated dibasic acid ester. If non-conjugated es- 
ters are used without a catalyst, a mixture of 2 mono-unsaturated 
and di-unsaturated dibasic acid esters is obtained. The yield of 
dibasic acid esters adduct is 76 percent of the total conjugation. 
‘Studies on the nickel-carbon isomerization reaction indicated 
that an‘equilibrium might exist between conjugated and non-conjugated 
forms. Work on this phase of ti.e problem is still in progress. 


The adduct. of ethyl crotonate and conjugated esters will yield 
simple polyesters and polyamides of 1,000-3,500 molecular weight 
by the standard methods of polycondensaticn. Both the simple esters 
and polyesters of the adduct may find use as plasticizers of vinyl- 


type polymers. chs 
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Studies on Reversion of Soybean Oil 


In studies being made on soybean oil by adsorption analysis, it 
has been confirmed that the yellow color of refined, deodorized 
soybean oil is caused by carotinoid pigments and to a substance 
whose absorption spectrum is characterized by 2 broad continuum which 
decreases with increasing wave length. When this latter material was 
further purified it was shown to contain at least two parts; a small 
amount of porphyrin anda fat acid mixture ranging in color from 
ae to dark brovn, © : 

Investigations and es eines on flavor indicate that one or more 
of the numerous minor constituents present.in ‘soybean oil may be re- 
sponsible for flavor instability.- ‘Since one part. of a constituent 
in from: 100,000 up to 10 million parts.may be responsible for off- 
flavors in oils, improvement in the methods of analyzing for minor — 
‘constituents are required as research tools. 

‘At present, methods of determining the amount. of the phosphatide 
fraction in crude and refined soybean.oils are being investigated. 

By employing aqueous hydrolysis’ and. water-ether. partition the methods 
of analysis for acid-labile nitrogen and phosphorus have been con- 
siderably improved. When further increase in sample size is obtain- 
able, at least a three hundred-old improvement in the analysis may 
be attained. 


Soybean Flour 


Further work on alcoholic extraction of soybeans to produce an 
improved soybean flour has continued. Ina cooperative project with 
the Federal Soft \heat Laboratory, it was shown that for bread-baking 
‘formulas containing the proper amount of potassium bromate, the.. 
blending of 2 to 8 percent petroleum ether or, ethanol extracted soy 
flour with red spring wheat produces an increa se in loaf volume. The 
behavior of the soy flour in the bread is.very similar. to that of dry 
milk solids. One sample: of: petroleum ether extracted flour was 
superior to ethanol extracted flour in loaf volune, but in taste the 
ethanol flour Was pe hi 


EXTRACTION, RECOVERY, AND PROPERTIES OF SPECIFIC CARBOHYDRATES , OIL, 
AND PROTEINS 


Extraction of Oilseeds with Alcohol 


A new method which may avoid the necessity of dehydrating the al- 
coholic miscella by distillation is being investigated in large- 
scale laboratory equipment. The important features of the process 
are: Extraction: of the soybean flakes with 95 percent ethanol under 
_15 pounds pressure; cooling of the miscella to approximately OF aCe: HO 
NONE phosphatides, carbohydrates, oil and other constituents ; and 


recycling of the separated alcoholic miscella for extraction. If 
flakes containing 3 percent moisture are‘uséd in this process, ‘the 
moisture content of the alcoholic miscella doés not increase, and 
the necessity of dehydration is avoided. The indications are that 
this process will operate at a lower cost than present methods which 
use hexane; furthermore, it will be less hazardous to operate and 
will yield improved products. | | 


Fractionation of Soybean Oil by Liquid-Liquid Extraction 
a LE my ean Vit by t1quia-liquid Extraction 


Research is continuing on the development of a commercially 
feasible process for fractionating soybean oil by liquid-liquid ex- 
traction, using the so-called two-solvent system in which the 
original oil is introduced at approximately the middle ‘of a verti- 
cal column through which furfural and naphtha are flowing counter- 
currently. The highly unsaturated fraction dissolves in the 
furfural and is withdrawn at the bottom, and the more saturated por- 
tion dissolves in the naphtha phase which overflows at the top. 
Tests have. been made in the pilot plant to ascertain the effects of 
changing such variables as’ solvent ratio, temperature of solvent and 
feed, and reflux ratio. The immediate objective is to establish 
optimum operating conditions for conducting this type of fractiona- 
tion, so that a reasonably accurate estimate can be made of the cost 
of operation. It has already been established that the two-solvent 
method of fractionating soybean oil by liquid-liquid .extraction 
yields much better results than does that employing a single sol- 
vent. Additional developmental ‘research mist be concluded, however, 
to permit appraisal of its economic feasibility. ; 


PUBLICATIONS 


Plastics From Agricultural Products. Plastics Catalog; the 1945 
‘Encyclopedia of Plastics, pp, 200-201. Ree pallid ae 

The Preparation of 1,3- and 1,4-Pentadienes from Furfural: :- By 
L, E, Schniepp and H. H. Geller. Amer, Chom. Soc. Jour. 67 (1); 
54-56 (January 1945). , , 

The Saccharification of Agricultural Residues. A Continuous Process. 
By J. , Dunning and &. C. Lathrop. Indus. and:Engin. Chem. 37 (1): 
24-29 (January .1945)3.also multilithed, ATC-92. 

Sugars From Wood--Introduction. By GE, Hilbert. Indus. and Engin. 

; Chem., Indus. Ed., 37°(1): 3+4 (January 1945). “es 

Penicillin. ITI, The Stability of Penicillin in Aqueous Solution. By 
Robert, G, Benedict, filliam H. Schmidt, Robert Lb. Coghill, and 
A. Paul Oleson, Jour. of Bact. 49 (1): 85-95. (January 1945). 

Riboflavin Production by Candida Species. By #. ii. Tanner, Jr., 
Charles Vojnovich, and J. M. Van Lanen. Science 101 (2616): 
"180-181 (February 1945). 
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Agricultural Residue Pulps for Corrugating. Effects of Weathering 
and of Various Cooking Conditions. By S. i. Aronovsky, 

J. O. Younger, and'G. H. Nelson. Paper Trade Jour. 120 (8); 
124, 126, 128, 130, 132 (February 1945); Paper 1ii11 News 68 (8): 
102, 104, 106, 108, 110 (February 24, 1945). 

Préparation of oe ine Precipitation iiethod, By Cyril D. Evans, 

R. J. Foster, and C. Bradford Croston. Indus, and Engin. Chem. 37 
(2): 175-177 (February 1945). i te 

Debittering Soybeans. list of Patents for Removing the Bitter Taste 
from Soybeans. By A. K. Smith. AIC-73. liarch 1945. Mimeographed. 
Also published in The Soybean Digest 5 (7): 25-26,. 28 (lay 1945). 

Configuration of Acetylmethylcarbinol. By Re H. Blom. Amer. Chem. 
Soo. Jour. 67 (3): 494 (March 1945). | 

The Production and Characterization of Ultraviolet—Induced Mutations ~ 
in Aspergillus terreus. 

I. Production of the Mutations, By Alexander Hollaender, 
‘Kenneth B, Raper, and Robert D, Coghill, Amer. Jour. of 
Bot. 32 (3): 160-165 (March 1945). . . 

IT. Cultural and Morphological Characteristics of the Mutavtons's 

; By Kenneth B, Raper, Robert D. Coghill, and 

_. Alexander Hollaender, Amer. Jour. of Bote 32 (3): 165- 176 

’ (iiarch 1945), 

III. Biochemical Characteristics of the Mutations. By Lewis’ B. 

_ Lockwood, Kenneth B, Raper, Andrew J. lioyer, and Robert D. 
Coghill. Amer. Jour. of Bot. 32 (4): 214-217 (april 1945). 

The Physical Evaluation of Straw and Other Agricultural Residue Pulps. 
A Proposed Method. By J.0. Younger and S, I. Aronovsky. Paper 

' Trade Jour, 120 (19): 43-45 (iiay 1945); Paper i112 News 68 (8): 
140-142 (February 24, 1945). 

Fermentation Process for Itaconic Acid. By Lewis B. Lockwood and 
George E, Ward, Indus. and Engin. Chem., Indus. Ed. 37 (4): 

405-6 (April 1945). 

Conversion of "Percentage Gomeenbutiog’ of ilash or Beer to Gallonage. 
By E. M. Burdick and Julian Corman, Indus. ‘and Engin. Chem., 
Analyt. Ed. 17 (4): 268 (April 1945). 7 

Penicillin. IV. A Device for Placing Cylinders on Assay Plates. By 
Max D. Reeves and William H. ‘Schmidt: Jour, of Bact. 49 (4): 
395-400 (April 1945). | 

Penicillin, VI. Effect of Dissociation Phasos of Bacillus subtilis 
on Penicillin Assay. By William H, Schmidt, George E, Ward, and 
Robert D. Coghill. Jour. of Bact. 49 (4): 411-412 (April 1945). 

The Borates of '2,3-Butylene Glycol. By S. A. Morell and 
E. C, Lathrop.’ Amer. Chem. Soc. Jour. 67 (5): 879-880: (liay 1945). 

' Some Factors Affecting the Production of Itaconic Acid by 
Aspergillus ‘terreus. By Lewis B, Lockwood and Max ‘ob. ‘Reeves. APCs 
‘of Biochem. 6 (3): 455-469 (May 1945).° 

Soybeans: Certain Agronomic, Physical, Chemical, Economic, and Indus- 
trial Aspects. By J. H. Shollenberger and “i, H. Goss. ~ATC-74. 

Mey 1945. Mimeographed. ne 
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Refiners of Soybean and Other Vegetable Oils. AIC-90; May 1945. 
- Mirheographed, 

‘Manual 6f the Aspergilli. By Charles Thom and.Kenneth B. Raper. 

_ The Williams & Wilkins Company, Baltimore, Maryland.. May 1945. 

The Northern Regional Reséarch Laboratory. By Hy lee Herricks; oviaArL 
Bulletin 55: 1-3 (June 30, 1945). 

Iron Pentacarbonyl as Antiknock Agent in Ageia wee Fuels. “By 
Isadore Pitesky and Richard Wiebe. Indus. and Engin. Chem., Indus. 

Ed. 37 (6):° 577-579 (June 1945). 

Polyamides From Polymeric Fat Acids. By L. By Falkenburg, H. il. 
Teeter, P. S. Skell, and J. C. Cowan. O11 & Soap 22 (6): 143-8 
(June 1945). 

The Laboratory-Scale Production of Itaconic Acid by Aspergillus 
terreus. By Andrew J. iloyer and Robert D. Coghill. Arch. of 
Biochem. 7 (1): 167-183 (June 1945). : 

Penitrinic Acid, A New Pigment From Penicillium Notatum.- By Frank H. 
Stodola, Jacques L. Wachtel, Andrew J. Moyer, and Robert D. 
Coghill. Jour, Biol, Chem. 159 (1): 67-70 (June 1945). 

Separation of Amylose and Amylopectin by Certain Nitroparaffins. By 
Roy: 'L. Whistler and G. E. Hilbert. Amer. Chem. Soc. Jour. 67 (7): 
1161-1165 (July 1945). | 

. Thermodynamics of Producer Gas Combustion; Application to Internal 

~ Combustion Engines, A. P. Oleson and Richard Wiebe. Indus. and 

Engin. Chem., Indus, Ed. 37 (7): 653-660 (July 1945). | 

Allylic Esters of Polymeric Fat Acids. By H. il,» Teeter and Je C. 

Cowan. Oi1& Soap 22 (7): 177-180 (July 1945). 

A Note on the Composition of Wheat-Germ Oil. By 5. B. Radlove. 

Oil &.Soap 22 ('7):'183=4° (July 1945). . 

Noreplast. ‘ The New Plastics, pp. 103-105. Published by 
D,. Van Nostrand Company, Incorporated, New York. 1945. 

Preservation of iiolds by the Lyophil Process, By Kenneth B, Haper 
and ‘Dorothy F. “Alexander. neces 37 (4): 499—525 

— (July-August 1945). 

Starch Spongé, A Promising New Ingredient. By G. E. Hilbert, i. li. 
Miachasters, Mary J. Cox, C. W. Bice, Margaret Hedges, and 

Velma Le Getz. Food aeuse 17 (8) 72-76 (August 1945). 

Processing Plants, By J. H. Shollenberger: and iJ, H. Goss. The Soy- 

' bean Digest 5 (10): 8-10 (August 1945). 

Research Developments in Soybeans at the Northern Regional Research 
Laboratory. By Allan K, Smith and John ©. Cowan. The Soybean 
Digest 5 (11): 43-44 (September 1945). . . 

Industrial Utilization of Agricultural Residues. By E. C. Lathrop. 
TAPPI Bulletin No. 59, pp. 1-2 (September 24, 1945). 


_4Acetatcs, Propionates, and Butyrates of Simple Saccharides. By 


Ivan W. Wolff, Amer. Chem. ee Jour. 67 (9): 1623-1624 
(September 1945). ° 
Recovery of 2 » I-Butylene Glycol From Fermentation liquors. Bye He 
Blom, D. L. Reed, A. Efron; and G.-C. Mustakas, “Indus. and Engin. 
Chem., Indus. Ede. 37 (9): 865-70 (September 1945). 
Liquid-Vapor Equilibrium in Mixtures of* Butylene Glycol. and’ Water. 
By R. H. Blom, G, C. liustakas, Aaron Efron, and D. L. Reed. 
Indus. and Engin. Chem., Taduwe Bae 37 (9): 870~72 (September 1945). 


San enous Process fox. the Re ety rae on of 2 -3-Butylent Glycol. Oy, 
L.-E. Schhiepp, J. Ws Dunning, and E. ©. Tathyon, Indus. and En- 
gin. Chem.,- Indus, Ed. 37 (9)3 872-877 (September 1945). 

- Conversion. ‘of .2 » 3~Buty lene Glycol to 1,3-Butadiene by Pyrolysis of 
Diacetate,. By S. A. Morell, H. He Geller, and E, C, Lathrop. 

‘Indus. and Engin. Chem., Indus, Ed. 37. (9): 877-884 (September 1945). 

Pilot-Plant Conversion of 2,3-Butylene Glycol Diacetate to 1,3- 
Butadiene, By L. &. Schniepp, J. W. Dunning, H. H. Geller, S. A. 
Morell, and E..C, Lathrop. Indus. and ae Chem., Indus. Ed.,. 37 
(9) 884-889 (September 1945). 

A Simple Method of Determining Water Vapor Permeability of Coated 
Papers and Films. By A. W. Schwab, L. B. Falkenburg, and J. C. 
Cowan. Modern Packaging 18 (12): Weiss. (August 1945). 

Res ane Residues in Plastics. I. Agricultural Residue Flours. 
“By Re W. Williamson, T. F. Clark, and E. ©, iathrop. Modern » 
Plastics 23 (2): 158-160, 214, 216, 218 (October 1945). 

Soft-Grit Blasting of Metals. By E. C. Lathrop and 5. I. aronovsky. 
Compressed i Magazine 50 (10): 268-272 (October 1945). 

-‘Penicillin. V. Mycological. Aspects of Penicillin Production. By 
Kenneth B, Ra aper and Dorothy F, Alexander. Jour, wlisha Mitchell 

Scientific Society 61 (1+2): 74-113 (dugust 1945). 

Vitamin and Protein Content of Residues From the Production of Peni- 
cillin by Submerged Fermentation. By F. W, Tanner, Jr., Shirley E. 
Pfeiffer, and J. li. Van Lanen. Archives of Biochemistry 9 (1): 
29-36 (October 1945). 

Catalytic Conjugation of Linseed and Soybean Oils. By 5S. B. Radlove, 
H. M. Teeter, and J. C. Cowan. AIC-101. Octcber 1045. jlimeographed. 

Determination of Itaconic Acid in Fermentation Liquors. By Morris 
Friedkin. Indus. and Engin. Chen., Anal. Ed. 17. (10): 637-38 

(Octeber '1945). : 

Sunflower and seg te Seeds. and Oils... By..R.. IT. Miiner, J.. Bs 
Hubbard, and Mary B, Wiele. Oil & Soap 22 (11): 304- 307 (November 1945) 

-Norelac--A New.Resin Derived fram Soybean Oil. By L. B. Falkenburg 
and J. C..Cowan. The Soybean Digest 5 (12): &9 (October 1945). 

Alcohol from igricultural Commodi ties , By P. Burke Jacobs, AIC-95. 
‘May:1945. Mimeographed. 

A Selected and Annotated ence peracie ie on Soft Corn and “Pertinent ‘In- 
-formation on the Drying, Preservation, and Storage Behavior of Corn 
and Other Grains. .By Carol il, Jaeger,,J. He Shollenberger, .and 
ll. M. Macliasters. ATIC-100. October 1945. Iimcographed. 

-Solubility of Water. in alcohol-Hydrocarbon ilixtures. By ©. Be. 
Kretschmer. and Richard WWiebe. Indus, and ee Chem. 37 (11): 
1130-1132 (November 1945). : 

Wheat Starch Properties in. Relation to Grain liaturicty. By Cla aude W. 
Bice, hi. M, Machiasters, and G, E, Hilbert. Cereal, Chem. 22 pile) 

- 463-475 (November. 1945). 

A Remarkable Fission Yeast,. Sorat ecnyere wereeti iat nov. Sp. 
By Lynferd Je Wickerham and Enrique ake Jour. of Bact. 50 (5s 
at aad teyeubar sie 7 
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Starch Sponge. By M. M. MacMasters and R. H, Blom, The Chemurgic 
Digest 4 (23): 381-383 (December 15, 1945). 

zein Bibers=~Frepara tion by Wet Spinning. By C, B, Croston, C. D, 
Evans, and A. Ks Smith. ‘Indus. and Engin, Chem. 37 (12): 

1194-8 (December 1945). - - 

Penicillin--A Wartime Accomplishment. By Robert D. Coghill and 
Roy 8. Koch (WPB). Chem. and Engin. News 23 (24): 2310-2316 
Maseniber 255 1945). | 

Typha Seed Oil. By J. R, Clopton and R. W, Von Korff. Oil & Soap 22 
(12): 330-331 (December 1945). 

Penicillin.-: VII. Penicillinase. By Robert G,. ‘Benedict, William H.° 
Schmidt,. and Robert D, Coghill, Arch. of Biochen, 8 (3): 377-384 
oe es LS 7AG gp ne aa , 

PRstenkeeie Acid,’ a Metabolic Product of an Ultra-Violet Induced 
Mutant of Asperei Uns Terreus. By F. H. Stodola, Mi. Friedkin, : 
Ae Js Moyer, and R. D. Coghill, Jour. Biol. Chem. 161: (2): 739-742 
. (December 1945). ? 

liqyid-Vapor Equilibria in the Acetylmethylearbincl-Water System. By 
R. H. Blom and Aaron Efron. Indus. and Engin, Chem., Indus. Ed. 37 
(12): 1237-40 (December 1945). 

The Production of 2,3-Butanediol from Acid-Hydrolyzed Starch. By 
George E, Ward, 0. Glen Pettijohn, and Robert D, Coghill. Indus. 
and Engin. Chem., Indus, Ed, 37 (12): 1189-1194 (December 1945). 


PATENTS 


Process for the Production of Wheat Starch. Cecil T. Langford and ~ 

* Machiora le OLOtLCrs, Us. be vere No. 2,368,668; Sena 6, 1945. 
(Assigned to Secretary of Agriculture). 3 

Heat Transfer Composition, Robert D, Coghill and Reid T. Milner. 
Us S. Patent No. 2,369,435; February 13,1945. (Assigned to 
Secretary of Agriculture). 

Protein Product and Process for Making Same. Allan K. Smith, 
Herbert J. Max, and Donald H, isheeler. U. Se Patent 
No. 2,370,266; February 27, 1945. (Assigned to Secretary of 
Agriculture). | 

Filter Medium. Elbert i ‘Tbs and Samuel I, Aronovsky. U.S. 

‘ Patent''No. 2,372,437; March 27,1945. ° (Assigned to Secretary of 
beorteure 

Process of Acetylating 2 ,3-Butylene Glycol with the Impure Acetic 
Acid Obtained from the Pyrolytic Decomposition of 2,3- niece 
Glycol Diacetate to Butadiene. Samuel A. Morell. U. S. Patent 
Nos 2,972,221; March 27,:1945, Sele is to Secretary of 
Agriculture ). 

Process for Producing Polymeric RE John ©, Cowan and 
Waldo ©, Ault. U. 5. Patent No. 2,373,0153 fpril 3,-1945. 
(Assigned to Secretary of Ra en ' 

Plastic. Gompositions. John C. Cowan and Howard M, Teeter. Us S. ve 
Patent No. 2,384,443; September 11, 1945. (Assigned to Secretary 
of Agriculture). 
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EASTERN REGIONAL RESEARCH LABORATORY 
» + Py A. Wiells, Director 


APPLE UTILIZATION INVESTIGATIONS 
ib _  - JUICE PRODUCTS 


Sirup and Concentrate 
Concentrates for Beverages: .During the past year our work on 
apple juice concentrate has been directed toward the determination of 
the cause of-an unpleasant, broccoli-like off-flavor which develops in 
most concentrates when they are kept at room temperature. This off- 
flavor makes the concentrate unsuitable as a base for the preparation 
of full flavor concentrate. Full flavor concentrate is concentrate to 
which essence has been added in the proper proportions and which can 
be reconstituted to "fresh" apple juice by the addition of water. 
Comparisons of various commercial concentrates, some of which do not 
. develop this off-flavor, have led-us to suspect that the varjety of 
apple is an important factor. Therefore, in so far. as the very limited 
apple crop permitted, we obtained varieties of apples covering a range 
of high and low acidities and tannin contents. These, were separately 
processed in. the pilot plent to produce depectinized, concentrates under 
standard conditions and are being systematically evaluated under differ- 
ent storage conditions to determine the effect of epple variety on the 
keeping qualities of the concentrate. An attempt will be made to ob- 
tain a quantitative measure of off-flavor rather than- rely on organo- 
leptic tests. 


VOLATILE FLAVOR RECOVERY AND APPLICATIONS 
Apple Essence 


‘The. process reported last year for the preparation of apple 
essence concentrate has been applied commercially by two American and 
three Canadian companies, based on information supplied by us. Produc- 
“tion was necessarily limited due to the scarcity of apples this past 
season. Two other manufacturers are installing essence recovery units 
and eight additional companies have indicated their intention of going 
into essence manufacture as soon as materials are available. Indus- 
trial interest in this development has continued to grow, and from 
present indications apple essence manufacture will oS sige adopted 
throughout the apple industry. ° 


Orange Juice * 


; Li 


In order to determine the feasibility of recovering the volatile 
“flavor constituents of orange juice using the principles developed at 
the Eastern Regional Research Laboratory on apple juice, the flavor 
recovery equipment was shipped to the U. S. Citrus Products Station 
at Winter Haven, Florida, where fresh orange juice was evailable in 
quantity. Experiments were conducted there cooperatively with the . 
personnel at that station. 


nih Bas 


The orange essence, that is, the concentrated volatile flavors in 
the water phase, which was obtained in these studies is somewhat similar © 
in ethereal character to apple essence; however, at the same relative — 
concentration (referred to fresh juice) it is a much milder flavoring 
material. Its addition in the normal amount to a drink reconstituted 
from orange coneentrate. tends to"mask the cooked flavor and other off- 
flavors which have developed on storagé-if these flavors are weak, 

Tests now being cenducted by the U. S. Citrus Products Station at “inter 
Haven will determine if: this essence has sufficient value as an orange 
flavor to recommend its production and utilization. 


Essence from Other Fruits and Berries 


Through the ceoperation of e local preserve manufacturer who in- 
stalled a pilot plant flavor recovery unit based upon our recommenda- 
tions, various fruit and berry juices were processed experimentally to 
determine the conditions for essence recovery, nieititiaintial of the essence 
and possible use in one preserve industry. 


The juices. pace tans were damson plum, black raspberry, blackberry, 
Montmorency cherry, grape (fresh), grape (pasteurized), quince and 
apricot. Since the only strawberries and peaches available hed ‘been 
frozen with sugar, the “juice” processed was actually a ‘suger ‘sirup © 
drained from these fruits. The flavor recovery process in all cases © 
yielded en essence characteristic of the odor of the fresh fruit. Some 
of them, however, were not particularly pleasant. The outstandingly 
good ones were the essencesof strawberry, peach, fresh grape and black- 
berry. It was found necessary to vaporize different percentages of the 
juice to obtain all the volatile flavor. (8% is sufficient with eon 
juice) 


It thus appears from these preliminary experiments that although’ 
true fresh fruit essence can be prepared from a wide variety of juices 
using the process developed for apple juice, this particular method’ 
of stripping and reincorporation of the essence is not applidcable’ to” 
the preserve industry. Studies are planned on the recovery“of'éssenceée 
from the concentrate obtained in the conventional vacuun. onheentrabign 
of preserves and jams. . , si 


VEGETABLE UTILIZATION INVESTIGATIONS 
PROCESSING OF VEGETABLE WAS?ES 


Our proposed design of commercial driers for vegetable’ waste 
was besed upon experience in the pilot plant with a tray drier. In 
order to obtain more specific information on the performénce of a 
continuous drier on this type of material, the tray drier was con- 
verted to a triple belt, through circulation, continuous drier of 
the seme type previously recommended. Performance tests were 
superior to those using the tray drier and justify our estimates of 
cost and performanee made in Circular AIC-76. ast ; 


nie 


Since the publication of Circular AIC-76 there has been,no. . saiet 
necessity for further experimental work on the pilot plant drying 
of vegetable waste. Operations during 1945 were devoted to.pro- 
ducing approximately 1,000 pounds of broccoli leaf meal for chick 
feeding tests, studies on.yitemin extraction, and for market 
development. Approximately 600 pounds of leaf.meal were also . 
prepared from lima bean, vines for similar uses. 

RECOVERY AND PROPERTIES OF VEGETABLE LEAF. PROTEINS AND 
OTHER CONSTITUENTS | 3 


Protoplasts . baie ac ; dalek ‘ 


Digestion of vegetable leaves with the organism Clostridium 
roseum was shown last year to produce leaf. protoplasts rich in protein | 
and lipoidal constituents arid low.in fiber and carbohydrate. It was. — 
decided that this method might be valuable for the quantitative re=.3, 0°” 
covery of leaf proteins fran a number of vegetable wastes. Protoplasts ~ 
have been obtained so far from four vegetable leaf wastes. (beet, “ 
broccoli, carrot.and lima bean) by digestion with Clostridium reseum’ 
at 37° C. for 40 to 44 hours with subsequent screening off of. bagasse eh 
and settling and centrifuging of the protoplasts. These protoplasts | 
showed protein values varying from 27.9% (carrots) to 61.1% (broccoli), 
and fat contents of from 9.63% (carrots) to 23.08% (broccoli). By ex- 
traction of the fat from the leaf protoplasts, the protein .contents 
have been reiséd to from 37% (from carrots) to 84% (from broccoli)... - 


RUTIN 
Chemical Studies 


Studies of, the factors influencing the rutin content of buck- | 
wheat have shown that the maximum rutin content occurs at approxi- 
mately the same physiological age, regardless of the rate of growth, 
This has an important bearing on the question of the optimum date 
for harvesting the crop. Studies on the extraction of rutin from: 
green buckwheat, have shown, thet rutin may be extracted rapidly. and 
quantitatively by alcohol and that the subsequent recovery and puri- 
fication present few difficulties. | Py 


Clinical Testing 

Clinical testing of rutin.is.being carried out in cooperation 
with Dr. J. Q Griffith, Jr. of the University of Pennsylvania. 
Dr. Griffith has treated a large. number of patients with rutin, and ., 
the results continue to show that rutin is almost 100% effective asa 
decreasing capillary fragility associated with hypertension.. In some. .- » 
instances this is accompanied by a lowering of blood pressurg. Miser 
Dr. Griffith has also been studying the effect of rutin in the -pre- 
vention of X-ray burns. Preliminary results indicate that in rats 
buffered with rutin the onset of X-ray burns.is delayed, the burns 
are less severe and heal more repidly than, in non-buffered animals... 
Another physician has reported favorable résults following the use of 
rutin in certain hemorrhagic conditions and functional’ bleeding, end 
Dr. Lorand Johnson of Western Reserve Medical School from extensive 
clinical studies has indicated that rutin is effective in stopping 
the progress of diabetic retinitis. 
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Rutin has been furnished by the Laboratory to more than 100 
physicians for clinical testing, and to several large drug firms that 
planned to distribute it to cooperating physicians for clinical study. 
Rutin also has. been furnished to Dr. Floyd DeEds of this Bureau for 
pharmacological study. with emphasis on thé development of a method 
for its bioassay. ; 


Commercial Production of Rutin a 
eer ee ’ 


Appreciable quantities of rutin have been prepared in the Labo- .- 
ratory pilot plant to make supplies available for continued clinical | 
testing until commercial production gets under way. Chemical engi- 
neering studies are being made in the course of rutin production to 
determine the most feasible methods for commercial use. This includes 
the possible use of hot. water aS an extractant for rutin, which would 
eliminate subsequent treatmént with benzene, Bécouse of the health and fire 
hazards involved in the.use of “benzene, elimination of its use for commer- 
cial production would be highly desirable. . 

During the. summer of 1945, four pharmeceuticel companies began 
commercial -production of rutin based on our recommendation and advice. 

A number of other. companies either are definitely plenning or are 
giving serious consideration to going into production in 1946, 


Because of the importance of méeking larger quantities of rutin. 
available to meet the increasing demands from physicians for rutin for 
treatment of patients, and for further clinical evaluations, every ., 
essistance is being given to interested pharmaceutical companies in. 
getting into production. “there relatively small production is in- 
volved it is possible for manufacturers to either grow or contract 
for the growing of small acreages of buckwheat near the extracting 
plant, and the green extraction of the plant material can be carried 
out. Where larger production of rutin is involved, it may be advan- 
tageous for the manufacturer to be able to contract for dry buckwheat 
meal with a specified rutin content. It is hoped that some such ar- 
rangement can be effectuated during the coming season. 


TOBACCO UTILIZATION INVESTIGATIONS 
PREPARATION AND EVALUATION OF NICOTINE INSECTICIDES AND FUNGICIDES 
Metel Nicotine and Nicotinium Selts 


..dn connection with. studies on the development of new nicotine com- 
‘pounds for use as insecticides and fungicides, a considerable number of 
metal nicotine selts end nicotinium salts have been subjected to labora- 
‘tory and field tests for determination of their ‘irisecticidal or fungi- 
cidal efficacy. Testing was carried out in cooperation with the Bureau 
of Entomology and Plant Quarantine and various’ State Experiment Stations. 


One of the compounds tested, zinc nicotine thioeyanate, in field 
tests against the cotton aphid was found to be approximately as effec- 
tive as the nicotine mixtures and compounds used commercially. On the 
basis of these preliminary results, the Bureau of Entomology and Plant 
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Quarantine has requested that a sufficient quantity of this compound 
be supplied for larger scale field tests next season. Recently 
completed orchard tests with cuprous nicotine thiocyenate against + 
the codling moth have shown good insect control and negligible 


foliage injury. “hile some injury to fruit was noted, it is possible 


this effect was magnified by the unusually wet season. Tests et the 
Pennsylvania Station have shown that cupric. dinicotinammino fumarate 
approximates nicotine sulfate in toxicity to the bleck bean aphid. 

bal was less effective than DDT against the pea aphid in tests at the 
Yisconsin Station. Laboratory nicotine compound 44 was used as a 
dust on’ poultry lice, and the preliminary tests indicate that it is 
more /than nicotine sulfate and is easier to apply. 


In connection with the preparation of nicotinium salts for 
laboratory insecticide and fungicide tests, particular attention 
was directed to the study of methyl nicotinium salts and higher 
N-alkyl nicotinium iodides in view of the previously reported 
toxicity of methyl nicotinium iodide and dimethyl nicotinium di- 
jodide to the melonworm, southern armyworm, end oriental fruit moth. 
Recent tests have indicated that the toxicity of the latter two nico- 
tinium salts is attributable, at least in part, to the iodide anion 
since comparable toxicity to the oriental fruit moth has been shown 
by the higher N-alkyl iodides. Furthermore, the N-alkyl nicotinium 
iodides having large N-alkyl groups appear to be less phytotoxic ~ 
than the homologous compounds with smell alkyl groups. The compounds 
prepared in the course of this study were also submitted to the 
Rhode Island Experiment Station -for fungicidal ‘evaluation. 


Laboratory tests by entomolgists at the Connecticut Experi- 
ment Station have indicated: that cetyl nicotinium bromide, and — 
cetyl nicotinium thiocyanate, are toxic to red spider eggs. Of 
the nicotinium salts tested. in-a preliminary survey, benzyl 
nicotinium oleate was most effective against the nasturtium aphid. 
while p-nitrobenzyl nicotinium thiocyenate was most toxic to the 
wireworm. Several nicotimum salts he ve given favorable results in 
control of apple scab and the large brown patch fungus in turf, al- 
though the duration of protectant action under field conditions was 
limited, presumably because of the high water icici of the 
compounds. 


Nicotine-DDT 


The phenomenon of synergism between nicotine and DDT which was 


indicated in preliminary tests was investigated more extensively, and. 
while no conclusive evidence of synergistic action of the mixture was. 


obtained, mixtures containing nicotine and DDT continue to be of de-. 
finite interest in the field because of: the expanded toxicity pattern 
of the combined toxicants. Use of the mixture results in a lowering 
of the concentration of DDT on application, which is desirable since 
smaller amounts of Bur residue remain on the Pia and fruit. 


.- 
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Nicotine-Dusts 


Of 38 carriers studied as dust diluents for nicotine sulfate 12 
were superior to the pyrophyllite standard against the melonworm and 
southern armyworm. One carrier, a special type of fuller's earth, 
was unique not only in its effectiveness as a carrier for nicotine 
sulfate, but particularly: ‘in its ability to adsorb as much as 35% 
of an animel, vegetable, or mineral oil end still remain dustable. 
This high oil.tolerence ‘should be advantageous in the formulation of 
other oil-soluble insecticides, such as DDT. As a result of our 
studies this particular brand of fuller's earth, which was formerly 
used only as 6 catalyst’ carrier in hydrocarbon reactions, is now 
being sold in carload od gee me for er erate use. 


‘NICOTINIC Fee. AND ITS DERIVATIVES 
Weter Insoluble Forms of ‘Nicotinic Acid 


In connection with studies directed to development of en anti- 
pellsgra vitamin composition suitable for the fortification of food 
products which are washed ‘prior to cooking, efforts heve been con- 
centrated on the preparation of insoluble esters and amides of nico- 
tinic acid. Previous studies had shown that while some of the 
N-alkyl esters snd amides of nicotinic acid were. sufficiently insolu- 
ble to be satisfactory for the intended purpose, biological tests on 
dogs indicated only fair activity for the more insoluble compounds as 
compared with nicotinic acid itself. This would nooo pe. SG 
digestion and assimilation of the compounds. 


PYROLYSIS OF NICOTINE 


Laboratory studies on the preparation of various compounds ob- 
tained through pyrolysis of nicotine have been carried out with ea 
view té6 obtaining substances of possible use as pharmaceuticals or 
for other applications. A numoer of these compounds, including 
nicotyrine, nornicotyrine, N-methyl myosmine, d,l-nornicotine, and 
3-(4 aminobutyl)-pyridine, have’ been prepared ad submitted to out- 
side laboratories for pharmacological testing. 


of especial interest for possible use as -an adjunct in tobacco 
is the compound myosmine. This substance is'a constituent of or- 
dinary tobacco smoke, and presumably contributes to the flavor end 
eroma of the smoke. It was thought therefore that it might possibly 
be of practical value as an adjunct in cigar, cigarette, and pipe 
tobacco to increase flavor and aroma. Results of organoleptic tests 
carried out at the Laboratory were rather inconclusive as to whether 
or not treatment of tobacco with myosmine improved the quality of the 
smoke. In most cases tobacco treated with myosmine could be readily . 
detected on smoking, but there was rather ‘widé divergence of opinion 
emong individuals as to whether or not’ the smoking qualities had been : 


improved by such treatment. Considerable interest in mvosmine for this .; 


purpose has been exhibited. by the tobacco trade, and samples of tobacco 
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so treated have been submitted to a number of tobacco companies — 
for more complete evaluation by Le pipe testing panels. 


RUTIN anes, 


Studies to determine the suitability of green tobacco as a 
source of rutin were continued. Since Pennsylvania seed leaf - 
grown at Lancaster, Pa., and preserved green in. alcohol was 
found to contain no more than traces of rutin, there arose the 
question whether this was due to climatic, varietal, or soil 
conditions. An experiment was set up in which Pennsylvania seed 
leaf, Burley and flue-cured tobaccos wére’ grown, at, Lancaster and 
were collected while green, immediately immersed in alcohol and 
transported to the laboratory. The result was that no:'rutin was 
found in spite of the fect that flue-cured tobacco grown in its 
native belt contains up to 0.4 percent of rutin after curing. 


A parallel experiment was set up at the Oxford, North Carolina, 
Experiment Station, in the flue-cured belt, where Pennsylvania seed 
leaf was grown and, when ripe,. the leaves: were flue-cured. The ma- 
terial from this experiment has-.not yet been rece.ved. 


s 


MILK PRODUCTS UTILIZATION ‘INVESTIGATIONS 
MILK ‘PROTEIN STUDIES 
Bristles from Milk Proteins 


The method of making bristles from casein has been improved by 
the development and installation of specialized equipment for the 
extrusion, manipulation and hardening of the fiber. “ith this new 
equipment, a more quantitative conversion of casein into fiber is 
obtained with less labor. Further improvements are directed. ‘toward 
making the fiber in a completely continuous menner. Bristles are: . 
being furnished to interested manufacturers for making experimental 
brushes, and two companies have been licensed to operate under the 
application for patent covering the process, which has been filed by 
the Laboratory. One company is proceeding with the construction of 
a factory for the commercial production of casein bristle fiber for 
use in making paint brushes, It is: expected this new. faetory will 
be in operation by April 1946. ! ; “4 


Textile Fiber from “Milk Proteins 


Progress has been made on a number of phases of the problem of 
producing an improved textile fiber from milk casein. It has been 
demonstrated that improved resistance to boiling of formaldehyde- 
hardened fiber results when a second treatment with. formaldehyde at 
higher temperature is employed. Results with high-temperature 
formaldehyde hardening indicate such a treatment may evolve into a ~ 
satisfactory finishing treatment for casein fibers. 


Po4oe 


The Leboratory spinning machine hes been modified so as to produce 
a twisted continuous filament yérn suitable for knitting. All previous 
fiber produced on this machine was not twisted and could be evetluated . 
in yarn and febric forms only after converting the fiber to staple and 
this in turn to staple fiber yarn. These operations required twenty 
pounds or more of staple since this is the minimal amount necessary. 
to charge the smallest carding machine available to us. The modifica- 
tion makes possible the investigation and evaluation of casein as a 
continuous filament. Its characteristics of high gloss and even 
dyeing should constitute a prectical advantege in comparison with 
acetate rayon, which requires special dyestuffs and often reveals 
uneven dye application. | 


In connection with studies on the structure of protein fibers, it 
has been shown that a very small proportion of disulfide bonds bet- 
ween protein chains may have an important influence on the dimensional 
stability of a protein fiber. The esse of rupture of these bonds is 
increased greatly. by mechanical stress. 


Flastics from Milk Proteins 
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Certain studies on the modification of casein by the introduction 
of higher fatty acid radicals with a view to lowering the weter ab- 
sorption capacity of the finished plastic material have been essen- 
tially completed. The fundemental reaction, acylation with fatty 
acid chloride in aqueous alkaline solution, has been applied to 
casein with a series of acid chlorides ranging from acetyl to stearoyl, 
and to a number of other industrial proteins with palmitoyl chlo- 
ride. All of the products in the form of molded plastic discs have 
been evaluated for their water uptake. Of the various products 
prepared, palmitoyl zein in particular appears to warrant further in- 
vestigation. Conditions for the prepsration of palmitoyl casein with 
either minimal water absorption or maxima] strength heve been estab- 
lished, but it has not been possible to incorporate both desired 
properties at the optimal level for each in a single preparation. 


Small plastic pieces with considerable dimensional stability 
can be molded from casein modified by the introduction of higher 
fatty acid radicals. This is true because of the good flow of the 
acylated products when molded with relatively little water as 
plasticizer. eri ; 


CARBOHYDRATE STUDIES 
Plastics, Adhesives, Coatings, and Elastomers from Lactic Acid 
= PORE FEES RDS: CSCO Eee 


Studies pertaining to the utilization of the cerbohydrate con- 
stituent of whey (lactose) are directed towards converting lactic 
acid, a fermentation product of lactose, to acry:.ic acid derivatives, | 
which appeay to have wide application as plastics, a0uesives, ‘coatings, 
and elastomers. . Of the numerous new products that have been develop- 
ed as a result of these investigations, some of the acrylic rubbers 
appear to have considerable promise for industrial development. 
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Pilot plant studies on the emulsion polymerization of acrylic 
esters have developed important practical information that will 
be helpful in the industrial development of acrylic resins and. 
elastomers. It has been found possible, for example, to increase 
the latex concentration of the monomer used in the charge to as 
high as 55% tn industrial production this will nearly double 
the polymer output of a given reaction-kettle over that using 
30% latex. It will also enable the marketing of a much richer 
latex. From the results so far obtained in the continuous poly- 
merization studies, it appears that this operation can be used 
successfully to produce acrylic resins and elastomers. Advan- 
tages of continuous polymerization include reduced hazards and 
high throughput. 


_The study of acrylic elastomers has been facilitated by the 
production of Lactoprene EV (95% ethyl acrylate-5% chloroethyl 
vinyl ether) on @ pilot-plant scale by one of the large rubber 
companies. The compounding and vulcanization of Lactoprene EV 
has been studied intensively with great profit. Improved /tech- 
niques and recipes have been developed, satisfactory mold lubri- : 
cants have been found, and vulcanizates having unusual resist- 
ance to heat aging have been prepared. Semples of 2 to 25 pounds 
of Lactoprene EV copolymer have been sent to more than ten indust- 
rial laboratories for study and evaluation. 


Acrylic elastomers are inherently steble.to aging even at 
elevated temperatures. Some of the vulcanizates. of Lectoprene EV. 
aré epparently much superior in heat aging properties to all 
known elastomers except the Silicones. Even after being heated 
in the presence of air at 300° F. for 21 .davs, .some. of the vul- 
canizates retain their rubbery characteristics. 


As shown by swelling data, Lactoprene EV vulcanizates are 
highly resistant to hydrocarbon oils. Comparative tests have . 
indicated that Lactoprene is superior in this respect to natural. 
rubber, Buna &, Neoprene, Perbunan, and Paraplex, but inferior 
to Thiokol and Hycar OR-15, 


In addition to resistance to oils, Lactoprene has been found 
outstanding in stability at elevated temperatures, flex-life, and 
resistance to oxidation and cut-growth. On the basis of these 
special properties, it is anticipated thet Lactoprene will find _ 
application in various special fields. 


ANIMAL FATS AND OILS UTILIZATION INVESTIGATIONS 
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BASIC COMPOSITION STUDIES 


, Work was initiated on the fractionation of lerd and tallow by 
systematic crystallization from solvents. The results have permitted 
reasonably accurate estimates to be made of the trisaturated gly- 
cerides, and at least close approximations of the disaturated, 
monosaturated, and triunsaturated glyceride content of lard and 
tallow. It was found that lard contains much more monosaturated 
and triunsaturated, and proportionately less trisaturated end di- 
saturated glycerides than does tallow. Further work is under way 
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to determine the limitations of the method-and its application to 
other fats such as hydrogenated lard, o 


The progedure developed for the fractionation of fats should 
serve as a useful’medns of obtaining eppreciable quantities of cer- 
tain glyceride fractions, consisting principally of a Single type or 
class, ¢.g., trisaturated, or. disaturated glycerides, for special in- 
vestigations such as a study of their, physical properties in relation 
to plastic range, shortening and creaming power, and consistency. The 
fractionation procedure may prove to be useful in following changes in 
gly¢eride composition during. hydrogenation. The data from these : 
laboratory-scale separations should serve as a background from which 
processes may be developed for manufacturing industrially important 
fats for specialized uses. : , 


STABILITY, AND STORAGE INVESTIGATIONS 


“ork is being continued on the synthesis of new compounds and 
their evaluation as antioxidants for fats. Attempts to improve and 
shorten the. procedure used in synthesizing the series of higher 
alkyl esters of gallic acid have not yet been entirely successful. 
Preliminary results on the evaluation of these materials as anti- 
oxidants not. only for storage lard but also for certain baked 
products are encouraging. an ; 


Further studies of the probable course of atmospheric. oxida- 
tion of pure fat constituents were carried on. The volatile pro- 
ducts of air.oxidation of methyl stearate at-100° C. were found to 
consist of methyl ketones of about 7 carbon atom chain length, low 
molecular weight fatty acids of undetermined composition, small 
amounts of peroxidic substances, and appreciable amounts of uniden- 
tified hydroxy compounds. at 


PRODUCTION AND USE OF SURFACE ACTIVE AGENTS 
Oil Additives Derived from Fats , 
Oil Additives Derived from Fats 


-Arylstearic acids made by condensing oleic acid with an aromatic 
compound in, the presence of anhydrous AlCl, have been found to have 
valuable properties, in the form of Simple derivatives, as addition 
agents to lubricating oils. At the request of the Naval Research 
Laboratory, we have prepared a large number of arylstearic acids for 
their tests. © 


The Naval Research Laboratory has found these compounds to have 
valuable properties as corrosion inhibitors. Dodecylphenylstearic 
acid is particularly good against salt water, comparing very well 
with “mahogany acids", the sulfonated by-product of lube of] refining. 
Xenylstearic acid also increases load carrying capacity. The useful-- 
ness of these compounds has been verified in large-scale tests. 


Some’ improvements have been worked out in the method of preparing 
these compounds, resulting chiefly in reduction of the time required 
for their synthesis. The program under way at present includes work 
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on further improvements in. the synthesis, the preparation of new 
erylstearic acids, and the preparation of compounds related to the | 
arylstearic acids. 


Improved, Emulsifiers for Us6.in the Manufacture of GR-S Synthetic Rubber 


A sensitive and accurate spectrophotometric method was. developed 
in this Laboratory for determining the polyunsaturated fatty HoLd ** 
constituents in fats and soaps. By.means of this method, and in 
cooperation with the Rubber Reserve Compeny and its collaborators, 
it was shown that the small amounts of polyunsaturated constituents 
of the soaps were responsible for variable retardation of the poly-— 
merization, end thet mild selective hydrogenation of the fat was a 
remedy for the difficulty. New specifications for suitable soaps 
were accordingly adopted by the industry, requiring hydrogenation of 
stocks and rigid control of the polyunsaturated fatty acid constituents 
by spectrophotometric analysis. The new spectrophotometric method 
has been incorporated in the Rubber Reserve Company's Laboratory 
Manual, and will be used by the soap producers and by the rubber 
manufacturers as 4 means, of testing the SOAPS. This method hes been 
found to be superior to, any chemical test or combination of chemical 
tests for this purposes. 


Development of this spéctrophotometric method of analysis and 
its application to soaps used as emulsifiers in the polymerization 
of GR-S synthetic .rubber were important to the Government's synthetic 
rubber program...As a result of this. collaborative study resulting 
in the adoption of soaps from hydrogenated. tallows and. greases as 
emulsifiers for use in the manufacture of GR-S synthetic rubber, 
the following advances or improvements have been made: Eh foo 
million pounds ennually of low grade tallows end greases will be 
utilized; (2) it is no longer necessary to use edible grades, of 
tallow for the rubber program; (3) a 5 percent increase in produc- 
tion of GR-S rubber, using present. plant facilities, was effected; 
(4) variable polymerization rates in the HemerAchire of GR-S have 
been eliminated, permitting a definite produgtion schedule for the . 


first time; (5) the sensitive spectrophotometric method of analysis ey As: 


developed has been found applicable to many other fat and soap . 
problems, since the presence of even small amounts of polyunsaturated 
fatty acids may be of significance in other industriel, research, 

and food uses of animal fats. It hes ‘been reported tous thet. one 
large soap manufacturing company is ‘already finding the method use- 
ful in preventing loss from oxidative deterioration in SOaps. 


PROGRESSING STORIES. shied 


Inve stigetion of hydrogenation as ‘a meens bad improving the i 
physical. properties. and of increasing. the. stability of lard was. 
undertaken this past year,, A series. of samples. representing 
successive stages of commercial hydrogenation of lard were sub- 
jected to comprehensive examination as to fatty acid composition,, 
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stability, and physical properties. Attempts ere being jn ts te deter- 
mine also the changes in glyceride composition occurring during the 
hydrogenation, by means of a erystallizeation procedure developed in 
this leboratory. 


The complete characterization of the hydrogenation of lard to 
stearins under selectivé conditions as employed commercially should 
be of considerable value to industry by providing: a better under- 
te of: the fete ape end physical changes thet occur during the 
process 


PLASTICS," PLASTICIZERS, COATINGS AND OTHER INDUSTRIAL CHEMICALS 
Dihydroxystearic Acid’ 


Continued studies on the oxidation of oleic acid have led to the 
discovery of # process for preparing dihydroxystesric acid, which holds 
considerable commercial promises. ‘We have found that by the use of a 
solvent such as formic ecid or acetic acid catalyzed with H, 9504, _aveil- 
able oxygen in Ho50. can be used almost. quantitatively in oxidizing - 
oleic acid to the corresponding formoxy- or acetoxy-hydroxy scid. 
Either of these can then be readily hydrolyzed to —dihydroxystearic 
BCids. - 


Dihydroxystearic acid is a compound which offers considerable 
promise of use in the chemicel industry but has hitherto not been 
available at a reasonable price. A number of chemical companies 
have already expressed their interest in this synthesis and at least. 
one company has made a pilot plant run with good results. 


POTATO UTILIZATION INVESTIGATIONS 
STARCH ESTERS AND ETHERS 
Preparation of Ariyl Starch and Other Ethers ~ 
Further siren aie in the preparation of allyl starch were made, 
Experiments with ellyl bromide at etmospheric pressure indicated that 


six times the emount of starch originally used could be allylated with 
the seme amount of etherifying agent. Thus only a slight excess of 


@aliyi bromide ic required, which is desirable becaus2 of cost coénsi- 
derations ead the fact that with a large excess of allyl bromide more 
. of it is hydroivzed during the reaction, giving rise to jiffieult Ra. i 
nested using 


purification problious. When these experiments were r3 
the cheaper but more volatile allyl chloride, it was found that five 
times the amount of starch (ss compared with the originally published, 
methoi} can be etherified with the same smount of all yl chloride yt! ac 
These improvements will simplify the process and lowe i wae cost of. 
peeecine rt Bee A Spt aah 
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Evaluation of Allyl Starch 


Allyl starch is a high polymeric lacquer material which is 
capable of drying, free from tack, by evaporetion of solvent. In 
addition, it hardeas by oxidation to form a coating which is highly 
resistant to attack by organic solvents. This exhibition of maximum 
solvent resistance is achieved mainly by baking the coating at 
temperatures from 100 to 200° C. for various periods of time. 
Similarly, reasoneble solvent resistance may be ecquired merely by 
air drying for approximately one week at room temperature, provided 
that oxidation catalysts in the form of paint driers are employed. 


Data so far obtained suggest that unmodified allyl starch as 
@ coating material is limited in its field of application to a 
degree comparable with that of unmodified heat reactive phenolic —. 
resins. However, the utility of allyl starch as a lacquer cen be 
broadened considerably to include sir-drying applications by the 
eddition of modifying ingredients to improve flexibility and ad- 
hesion of the coating. 


Development of an Air-Drying Finish 


Heat-reactive protective coating materials are restricted in 
their usefulness essentially to en industry where adequate curing 
equipment is available. Another lerger field of use is by the 
householder, the independent painter, and the furniture manufacturer, 
for air-drying coating materiels for application to wood surfaces. 
Here the use of drying temperatures in excess of 60° C. are not re- 
commended because of the danger of upsetting the dimensional sta- 
bility of the wood, or possibly, in the case of furniture, weakening 
glue lines of the article. Since allyl starch is capable of de- 
veloping useful protective properties at room temperature, its con- 
Sideration as a possible air-drying coating material is amply justi- 
fied. 


The following formulation has been found to be suitable for an 
interior wood finish: Allyl starch (dry), 100; a non-drying alkyd 
type resin, 30; xylene, 370; Butyl Cellosolve, 37. Cobalt drier 
(.075% Co on basis of non-volatile content): is normally added to 
accelerate hardening. This formulation has been used on wood furni- 
ture with promising results. The working, drying, and hardening 
properties approximate those of the best commercial furniture 
finishes. eis 


It has been noted that this lacquer does not bond well to old 
varnish, and for the best results all traces of varnish should be 
removed from a piece to be refinished with allyl starch. 


Industrial Interest in Allyl Starch 


Since July 1,-1944, over 350 letters have been received re- 
questing information on allyl starch and other allyl carbohydrates. 
Eighty-five samples have been sent to various individuals end in- 
dustrial concerns. Over 100 representatives from industry have 
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visited this Laboratory to confer with staff members regarding the 
preparation and evaluation of allyl. starch. - 


CHEMICAL AND PHYSICAL PROPERTIES OF POTATO STARCH 


Physical research planned to discover and exploit unique quali- 
ties of white potato starch is divided naturally into two categories. 
One is concerned primarily with the starch granules, the other with 
the molecular components of the granules. Research in both fiélds 
is being pursued. . 


Potato Starch Gels 


’ ‘Formation of starch gels at low concentration isa granule pro- 
perty. Potato starch gels are elastic and moderately clear, but their 
strength is easily impaired or destroyed because the swollen granules 
are fragile. The effectiveness of hydrogen bonding agents in modifying 
potato starch gels is being measured. It is thought that hydrogen 
bridges between the added agent and the granules may produce a use- 
fully strong gel structure with less swelling and consequent weakening 
of the granules. Besides conferring increased strength and stability, 
the hydrogen-bonding agent would be expected to increase clarity by 
diminishing the refractive index difference between the granules and 
the continuous surrounding medium, Our experiments to date with the 
typical hydrogen bonding agent, sucrose, show that the expected im- 
provement in strength and optical cheracter is actually produced. It 
has not yet been possible by this technique to make. gels as clear as 
gelatin or pectin gels. Development of cloudiness in hydrogen bonded 
potato starch gels after one or two days’ standing has not yet been 
overcome. This deterioration is attributable to the slow precipita- 
tion of a lightly solvated phase within the granules. 


It has been found that potato starch gels have their maximum 
strength at pH near 6.2, the natural pH of the starch. Serious gel 
weakening occurs when the pH differs by one or more units from this 
value. 


TECHNOLOGY OF POTATO STARCH 
Storage and Quality Studies 


Various practices in the manufacture of potato starch have been 
studied, and samples of finished starch were collected from all potato: - 
starch plants in Aroostook County, Maine in order to study the rela- 
tionship between the different methods of starch manufacture and the 
properties of the-finished product. 


Work undertaken in cooperation with the Maine Agricultural Ex- 
periment Station has in view the study on storage of potatoes under 
controlled conditions of temperature, and will deal primarily with the 
influence of storage conditions on the starch content of potatoes and... 
the yield of starch in the factory. Quantities of Green Mountain and — 
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Katahdin potatoes, the two leading varieties grown in Maine,. were 
placed in storage at temperatures in the range 34° to\60" .F at the. 
Aroostook Farm of the Maine Agricultural Experiment Station in 
Presque Isle early in October. Samples are being taken periodically 
for analysis and starch recovery tests. 
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TANNING MATERIALS, HIDES, SKINS AND LEATHER INVESTIGATIONS 
DEVELOFMENT OF NE AND POTENTIAL TANNING MATERIALS — 
Canaigre 


Field Studies: In cooperation with the Bureau of Plant Industry, 
Soils, and Agricultural Engineering, experimental plantings of canaigre 
are underway at Lubbock, and Winterhaven, Texas, State College, New ~ 
Mexico and Sacaton, Arizona. These plantings included progeny studies 
of selected strains, fertilizer requirement tests, propagation by. 


seed, effect of growth periods of one-to three years prior to harvest, 


water requirement tests, and root development studies. The field 
tests have indicated several root strains of superior quality as ~ 
regards -yield,. tannin content and purity. No outstanding improvement 
has as yet been evident as © result of fertilizer applications. Pro- 
pagation of canaigre from seed and harvesting after two years' growth — 
have given average calculated yields of more than ten tons of roots 
per acre per year. The average yeerly yields and the tannin contents 
obtained by. this*procedure were “higher than those produced after one — 
year's growth from seed. Howevwr, the extractives were low in purity 
and not well suited for production of high quality tanning extracts. 
Canaigre roots produced from native Arizona strains have, in general, 
been found to be higher in tannin and show higher purities than roots 
produced from New Mexico stock. Samples of wild roots collected in 
the vicinities of Tucson and Safford have shown, respectively, 31.6 
percent tannin: with a purity of 64.2, and 31.5 percent tannin with 

a purity of 63.8. at ins: ag oe att He | 


Sumac 


Comparison of Domestic and Sicilian Sumac: Comparison of the 
tanning properties of Sicilian and Domestic sumac was made on 165 


skivers obtained during a commercial tanning test in which Sicilian. =. °. 


and three native species of sumac were used for tanning sheepskin _ 
skivers. The finel evaluation was made by two men experienced in 
grading sheepskin skivers. In grading, skin defects were ignored and 
an effort was made.to evaluate the leathers ona basis of the tanning | 
agent only. The results indicate that Rhus copallina - a domestic 
sumac - produced the best leather and Sicilian sumac next best. They 
were not conclusive as regards the relative value of Rhus glabra and 


Rhus typhina, = , 
Scrub Oak 


Work is being continued on the development of scrub oak bark A ea 
a source of tannin. Scrub oak logs are too small to justify hand- 
peeling and it is proposed to chip the logs and branches, then make 
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8 mechanical separation of berk’ from wood. Our Florida cooperators - 
the Engineering and Industrial Experiment Station of the University 

of Florida - heve made evailable and are using a portable hog for. | 
cutting the logs and branches. ‘Vihen an eccepteble means of bark 
preparetion and separation has been established, the work on the collec- 
tion end preparation of 200 tons of bark for use in extract preparation 
will be begun. ; ar Tears ‘ 


CAUSES AND PREVENTION OF LEATHER DETERIORATION 
Mold Resistant Treatments for Leather 
mold Kesistant Treatments for Leather 


Although the compound covered by Army Tentative Specification 
AXS-1416 has proved quite effective in protecting leather equipment 
against molds in field tests and has been recommended for use on ord- 
nance equipment, there are some undesirable features tn connection with - 
its use. These include the requirement of a controlled elevated tempera- 
ture during treatment, loss of solvent by evaporation, the tendency of 
the leather to "bloom" when exposed under highly humid conditions and 
an occasioneal-failure of the treatment to give entirely complete protec- 
tion against molds. In view of these facts, officials of the Army Ord- 
nance Department have thought it desirable to study modifications of 
this treatment 2nd also the possible use of other fungicides. 


To study modifications of the compound covered by Specification 
AXS-1416, and the use of paranitrophenol and dinitro ortho cresol, — 
nine different treating mixtures were prepared and tested. All of these 
on a basis of laboratory tests are free from the objectionel features 
noted in compound AXS-1416. If these treatments prove to be effective 
in field tests and show no toxic effects they will deserve consideration 
for official adoption. , . ‘i 


DEVELOFMENT OF COMBINATION VEGETABLE-ALUM AND OTHER TANNAGES 
Alum Retannage 


The War Department has set up a ’comprehensive program of: re- - - 
search to secure fundamental information on leather and to eid in at- 
taining military leathers of the highest possible serviceability. This 
Laboratory is continuing its research on alum retanning of vegetable- 
tanned leather and is at the same time cooperating with the War Depart- 
ment in its leather research program insofar as it is’ related to the 
development of better insole leathers by means of alum retannage. 


Preliminary small-scale tenning tests have been made ‘in which 

the use of the customary alum retanning liquor has been compared with 
that of liquors modified by the addition of a "masking" agent such-as 
acetate and tartrate salts. There was no change in area of the leathers 
tanned in the “masked" liquors after boiling one minute in water, but 
the regularly tanned leather under the same test shrank to about one- 
half its original area. These results are promising since they point 

to the possibility of producing a leather for use as insoles that will 
be area stable and resistant to moist heat. 
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PUBLICATIONS - 
Patents 


Rehberg, Gneecae B., and rice ‘Charles H. ~ 
Allyl. end Matheny Esters of Lactic and Alpha-Acetoxypropionic 
Acids. U. S. Patent No. 2,367, 798, issued January 23, 1945. . 


Wells, Percy A., and Riemenschneider, Roy ™. vie Sete. 9) 
Antioxidant. U. S. Patent No. 2,368,435, issued January 30, 1945 


“illaman, John J. et tN ee (OnE. See bai 
Thickening and Penna Be Peon’. U. S. Patent No. 2,373,729, 
issued April .17, 1945.°°: ( 


Fisher, Charles H., and Fein, Martin L. ; 
Process for Acylating Esters of Hydroxy Carboxylic aciass NE 
Patent, No. 2,374,428, issued April 24, 1945. ; 


Riemenschnéider, Roy | Wo: and Turer, Jack Hr 
Antioxidant PLES sea U. S. Patent No. 2,375,250, issued 
May 8, 1945. ; 


Ratchford, William P., and Fisher, Charles H. 
Process for Manufacturing Acrylic Esters and Other Unsaturated . 
Compounds by Thermal Decomposition. U. &. Patent No. 2,378, 501, 
issued June 19, 1945. ; 9 


Woodward,. Charles F., BKisner, Abner, and Haines, Paul G. 
Process for the Preparation of Myosmine. U. S. Patent, No. 
2,381,328, issued August 7, 1945. 


Riemenschneider, Roy W., and Turer, Jack =i Oe 
Ternary Synergistic Antioxidant Composition. U. 5S. Patent No. 
2,583,815, issued August 8, 1945. 


Riemenschneider, Roy “/., and Turer, Jack ; 
Alkeli Compounds Containing Antioxidant Compositions. U. S.. 
Patent No. 2,585,816, issued August 8, 1945. 


Rehberg, Chessie BE., and Fisher, Charles H. 
Beta-chloroallyl ae ara U. S. Patent No. 2,388,440, issued 
November 6, 1945. ~ site nae ty 


Rehberg, Chessie h and Fisher, Charles HH. . ; 
Allyl and Substituted Allyl Methacrylates. U. S. Patent No. 
2,390,326, issued December 4, 1945 eet ae ge <i. 


Rehberg, | Chessie E., and eee Charles He a 
Allyl and Substituted Allyl Acrylates. U. S. Patent No. 
2,390, a issued December 4, 1945, tiie 
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Technical Articles. 

Badgett, C. 0., Provost, Raymond C., Ogg, tvs L., and Woodward, C.F. 
Nicotinic Acid. Water-Insoluble Esters dnd Amides. Journal of the 
American Chemical Socity, vol. 67, Os CRs 1135-1138, July 1945, 


Brice, Brooks A., and Swain, Margaret L. 
Ultraviolet Absorption Method for the bobomination of Polyunsatu- 
rated Constituents in Fatty Materials. Journal of the- Optical 
Society of America, vol. 55, no. 8, p. 532- 544, August 1945. 


Brice, B. A., Swain, Margaret, L., Schaeffer, B.'B., and Ault,-W. C. 
Spectrophotometric Determination of Small Proportions of Polyunsatu-~ 
rated Constituents in Fatty Materials. Oil and Soap, vol 22, now 9, 
p. 219-224, September iveoaes ; oe 


Buck, R. E,, and Mottern, H. H. 
Apple Sirup by Ion Exchange Process. Industrial and Engineering 
Chemistry, vol. 37, no. 7, pe 635-639, July 1945, 


Clarke, Ira D., and Hopp, Henry (Soil Conservation Service) 
Effect of Method of Drying ‘on the Composition of ‘Dwarf Sumac Leaves 
and on the Color of the Leather Produced. Journal of the American 
Leather Chemists Association, vol. 40, no. 10, p. 363-378, 
Sekoler 1945, 


coe David Lng one ehken GOT EEAE K. 
Processing Vegetable Wastes for High-Protein; signal taniys Leaf 
Meals, AIC-76, March 1945. (Processed). 
Also in. The. Fruit Products Journal and Ameri¢an Food Manufacturer, 
vol, 24, no. 10, p. 302-309, 317, dune 1945, ; 


Couch, James F., and Naghski, Joseph. 
Isolation of Rutin from Hydrangea paniculata, var. ‘Grandiflora Sieb. 
Journal of the American Chemical Society, vol. 67, no. = p. 1419, 
, August 1945, 


Feiny Mi LL. 
Constant Temperature Bath for Use at About 20° C. The Chemist 
Analyst, vol. 34, no. 4, p. 94-95, November 1945, : a: 

Filachione, E, M., Lengel, J. H., and Fisher, C. E. 

Freparation of Methyl Lactate. Continuous Alcoholysis of ‘Lactic 
Acid Polymers, Industrial and Engineering Chemistry, vol. ‘37, 
no. 4, p. 388-390, April 1945, ; 


Findley, Thomas 7 i, Swern, Daniel, and Seanlan, John T. 
Epoxidation of Unsaturated Fatty Materials with Peracetic Acid in 
Glacial Acetic Acid Solution. Journal of the American Chemical 
Society, vol. 67, no. 3, p. 412, March 1945. 
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Haines, Paul G., Eisner, Abner, and Woodward, C. F. 
Chemical Reactivity of Myosmine. Journal of the American... 
Chemical Society, vol. 67, no. 8, pe. 1258-1262, AUER 1945." ° 
Hills, Claude H., Ogg, Clyde L., and Speiser, Rudolph. as ee pe 
Determination ‘of the Methyl Ester Content of Pectin. Industrial 
‘and Engineering Chemistry, Anelytical Edition, Vols L?, BOs Os 
pe 507-510, August 1945. 
Hoffmann, Edmund, Tomhave, A, E. (Delaware hovteultarer Experiment. 
Station); and Kelley, Edward G., and Wall, Monroe EK, 
Broccoli Leaf Meal for Alfalfa Leaf Meal in Broiler Rations. Feed- 
stuffs, vols 17, no. 8, pe 25-27, February 24,1945, : 


Hoover, Sam R., Dietz, Thomas J., Naghski,. Joseph, and White,: Jonathan 
- W., Jr. Cryptostegia Leaf Rubber. Industrial and Engineering |. 
Chemistry, vol. 37, no. 9, p. 803-809, September 1945. 


Kaufman, Jerome G, 
Nicotinic Acid Esters. ‘Journal of the Americen Chemical falas See 
vol. 67, no. 3, p. 497, March 1945. 

McMeekin, T. WB. fecRetds Derseadign' ‘arner, Be. Aven and Jackson, Bea We cue cas : 
Artificial Bristles from Proteins. Industrial. and A POELNGSTIIE 4 
Chemistry, vol. 37, NOS. Pyuips 685-688, July 1945. 


Masty 1%. C. 3; Diets, 1. ayy, end Pisher, U0 ok. 
Rapid Vulcanization of Saturated Acrylic Elastomers. India Rubber - 
World, vol. 113, no. a’, Pe 223-228, 255, November 1945.. 


Mast, Wi. C., Smith, Lee T., and Fisher, a Oe . E 
‘Emulsion Polymerization of Acrylic. Esters. | Industrial, and mate 
neering Chemistry, vol. 37, no. 4, p. °365-369, April 1945. 


Meyers E...L., and Gahan, J..B. (Bureay of Entomology and Plant 
Quarantine), and Smith;:-C.: Re We 
‘Nicotine ‘Insecticides. t. New Metal- Tepeine Compounds. - E-646, 
March 1945. (Bureau of Entomology and Plant Quarantine "BE" Series). 
(Processed). 


Mellon, Edward oe ised Pa ae ee eS 
Determination of ‘the Saturation eBid. Content of Protein Plastics. 
Industrial and Engineering Chemistry, - DALY Eee eReLOns Vols aia 
no. 11, p. 743, November 1945, Agitors 


mt 


Naghski, Joseph, ‘White, Jonathan 7, Jr., Hoover, Sam. R., and- 
“Hillemen, J. J. Aan’ eee . 
Anaerobic Fermentation of Cryptostegia Leaves for Recovery of. 
Rubber. Journal of Bacteriology, Vole: 49, no. 5 ha Pat 574,: 
June 1945. ’ we font obits ; 
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Nevin, Charles, S., and Mottern, H. H. 
Production of Quality Apple Butter with Good Yield. The Fruit 
Products Journal and American Food. Manufacturer, vol. ‘24, no. 8, 
ps 228-230, 253, April 1945. | ns 


Nichols, P. L., Jr., Hamilton, R. M., Smith, Lee T., ana Yanovsky, E. 
New Coatings and Plastics from Starch and Sugars. The Chemurgic 
Digest, vol. 4, no. 5, p. 89,. March 15, 1945. (No reprints available). 


Nichols, P, L., Jr., Hemilton, R. M., Smith, Lee T., and Yanovsky, E. 
New Bases for Coating and Plastic Compositions. Official Digest 
of the Federation of Paint and Varnish Production Clubs, no. 244, 
p. 111-123, March 1945. , 
Also in The Paint Industry Magazine, vol. 60, no. 3, p. 84, March 
1945. (No reprints available). se Ne . 


Nichols, P. L.y dr.,-Hamilton, R. M., Smith, Lee T., and Yanovsky, ‘E. 
Allyl Ether of Starch--Preparation and Industrial Possibilities. 
Industrial and Engineering Chemistry, vol. 37, no. 2, p. 201-202, 
February 1945. 


Nichols, P. L., Jr., and,Yanovsky, E. 
Allyl Ethers of Carbohydrates. II. Preparation and Polymerization 
of Yolyallyl Ethers. Journal of the American Chemical Society, vol. 
67, now 1,:p. 46-49, January 1945, 


Ogg, ©, L., Porter, W. Li, and Willits, -¢. 0, 
Determining the Hydroxyl Content of Certain Organic Compounds. : 
Industrial. and Engineering Chemistry, Analytical Edition, vol. 17, _ 
noe 6, pe 594-597, June 1945. 


Peterson, R. F., Caldwell, T. P., Hipp, N. Je, Hellbach, R., and 
Jackson, Re We Ue eK: 
Textile Fiber from Casein--Factors Affecting the Tensile Strength. 
industrial and Engineering Chemistry, vol. 37, no. 5, p. 492-496,,. 
May 1945, ees co aes 


Ratchford, W. P., and Fisher, C. H, pain #o, 
Methyl Acrylate by Pyrolysis of Methyl Acetoxypropionate, ‘ Induss- 
trial and Engineering Chemistry, vol. 37, no. 4, p. 382-387, 
April 1945, e as he ee 

Rehberg, C. E., and Fisher, C. H. eo 2 2 —_ 
Preparation and Pyrolysis of. Alkyl q-Acetoxypropionates. Effect of 
Structure.on Yield of Acrylic Ester. Journal of the American 
Chemical Society, vol. 67, no. 1, p. 56-57, January 1945, 


Rehberg, ©. E., Dixon, Marion B., and Fisher, C. H.. ; 
Polymerizable Esters of Lactic Acid. @-Carbalkoxyethyl Acrylates 
and Methacrylates, Journal of the American Chemical Society, 


vol. 67, no. 2, p. 208-210, February OSB ings: 
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Riemengohneider, R. We; Luddy,. F. E., forbs S. Ry, and. Turer, J. 
Stability” Values Obtained by Different Rapid Methods as a Means 
of Evaluating Antioxidants for Fats and Oils. Oil, and Soap, 
vol. 22, no. Wee ie Aa i sae be a 


Riemenschneider, Rye, od See R. M. 
Stability Values of Fats by thé Active Oxygen Method and by Storage 
in Glass Vials. Oil ane Soap; ivols 22, No» 1, Pa  2dec5,,” 
January 1945. . 


Riemenschneider, R. ‘., Subaih R. M., and Beinbare: BE, fc . 
Analysis and Fatty Acid Composition of Tobacco Seed Oilsss.Oal:. 
and Soap, vol. 22, no. 5; p.-120-l22, May 1945, : 


Senti, F. R., Copley, M. J., and Nutting, G, cae 
Fibrous from Globular Proteins. Journal of Physical Chem) Seta 
vol. 49, no. 5, Pe ues 211, May 1Oeoe 


Speiser, R., Eddy, C. ee and Hilts, C. H. 
Kinetics of Deesterification of Pectin. Journal of Physical 
Chemistry, vol. 49, no. 8, pe 563-578, November. 1945. 


Speiser, R, Hills; OC. Hs, GG mdeys. os R, 
The Acid Behavior of Pectinic Acid. Journal of Physical. 
Chemistry, vol. 49, no. 4, p. 328-545, Peas 1945.0..." 


Speiser, Rudolph, and vyietenberees) Rom sy Rat mali ae aoa ae 
Solute Type and Viscosity of Dilute Solutions of High’ Polymers. 
Journal of Chemical Physics, vol. 13, no. 8, De 549- 5.50, 
August 1945, 


Stirton, A, J., Turer, J., and Riemenschneider, 'R. We Oe aeons 
Oxygen. Absorption of Methyl Esters of. Fat Acids.and the Effect of 
Antioxidants. ‘Oil and Soap;. vol. 22, no. 4,. p. 81-83, April 1945. 


Swern, Daniel, Billen, Geraldine, N., Findley, Thomas “V., and 
Scanlan, John T. 
Hydroxylation | ‘of Monounsaturated Fatty Meterials: with ivciite dees 2 
Peroxide.’ Journal -of -the .American Chemical. Society, | Ca § OW ex! 
no. 10, pe 1786-1789, October 1945, 


Swern, Daniel, and Jordan, E, F., Jr. 
Aliphatic. hetors: of the’ 9, 10=Dihydroxystearic Acids. Journal - of 
the American. Chemical: ese aes TO (6.7, Nos 6, p+. 902- =iohal oy 
June 1945, ' 


Swern, Daniel, Knight, H, Bs, Scanlan, John T., and Ault, W. C. 
Catalytic Air Oxidation of Methyl Oleate -and Characterization oLr* 
the Folymers Formed. Journal. of. the American Chemical ‘Society, 
vole 67, now 7, Peo 1132-1135, :duly-1945, - -. 
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Swern, Daniel, Knight, H. B., Scanlan, John Teg ANGZAUItS Waldo Cc. 
Fractionation of Tallow Fatty Acids. Preparation of Purified Oleic 
Acid and an Inedible Olive Oil Substitute. Oil and Soap, vol. 22, 
no. ll, p. 302-304, November 1945, 


Talley, Eugene A., and Smith, Lee T. 
Acetylation of Starch with Ketene. Journal of Organic Chemistry, 
vol. 10, no. 2, pe 101=105, March 1945. 


Talley, E, A., Vale, Mary D., and Yanovsky, E. 
Allyl Ethers of Carbohydrates. III, Ethers of. Glucose and Galac- 
tose. Journal of the American Chemical Society, vol..67, no. Diy, 
p. 2037-2039, November 1945, 


Treadway, R. H., and Yanovsky, EH. 
Methacrylic Esters of Glucose and other Carbohydrates. Journal of 
the American Chemical Society, vol. 67, no. 6, p. 1038, June 1945, 


Warner, Robert C., and Polis, Edith . 
On the Presence of a Proteolytic Enzyme in Casein. Journal of the 
American Chemical Society, vol. 67, no. 4, p. 529-532, April 1945, 


White, Jonathan %., Jr., Naghski, Joseph, Allen, Paul J., Hoover, Sam Res 
and Willeaman, J. J. 
Improving Guayule Rubber by Shrub Retting. India Rubber World, 
vol. 111, no. 5, p. 570-573, February 1945. 


White, Jonathan,”., Jr., and Senti, F. R. 
Ursolic Acid and Paraffin Hydrocarbons from Cryptostegia Leaves, 
Journal of the American Chemical Society, vol. 67, no. 5, p. 881- 
882, May 1945, 


Whittenberger, R. T., Brice, B. A., and Copley, M. J. ! . 
Distribution of Rubber in Cryptostegia as a Factor in its Recovery. 
India Rubber World, vol. 112, no. 3, pe 319-323, June 1945, 


Whittenberger, R. T., and Kelner, Albert 3 
Rubber in Cryptostegia Leaf Chlorenchyma. American Journal of 
Botany, vol. 32, no. 10, p. 619-627, December 1945. 


Willaman, J. J. 
Twenty Products from Apples. Rural New Yorker, vol. 104; no. ..6595, 
p. 192, April 7, 1945. (No reprints available). 
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COTTOW UTIL! ZATION TiVESTIGATIOIS 


“COTTON LINT esi Sst 


Structure md Basic Se eS of Cotton Fiber eS ts ERASE Se neat 
S- ScaITAGAeA NEES, Chg die EGE EAL CORDATE’ LECT Te ene : . , 


. 


In mid.1945 a ft derek thdertaker’ | in sob simte sonal the : 
Quartcrmaster Corps on tho development. of improved water: resistant =. «% 
fabrics for military service, with emphasis’ by the Southern Le yi 
tory on cvaluating, improving end utilizing the swelitability of cotton 
fibers under the influence of moisturce Since the-end of. hostilitics, | 
the application of principles and data obtained will be of even: great- 
er interest for fabrics far civilian use, 

The swelling of cotton fibers has beon, studicd by measuring rib- 
bon width -and thickmess;,. and cross-sectional. area s, .0f: individual 
fibors, dry and wet. This property has also been estimated by a 
special centrifuge technique. Tho amcunt of water retained after: 
centrifuging may’ possibly be used as an indox of the amount , of ' swoll~ 
Lee 

Comparisons are being made in order to determine the relative 
swelling capacities of different cottons with.particular rofcrorites © 
to the dependence of this aah upén Varioty,, fineness, mamUra ty, 
and other fiber. charactcristicss ‘also to determine the effects of * che 
purification of ¢gotton upon swelling behavior. 


Another ta he used in the rosearch to design water. resistant 
fabrics is an “orifice test" on yarns to indicate their rclative swoll- 
ing capacities. and suitability for such fabrics. Yarns having’ a high 
percentage of thin-walled fibers showed evidence of a greater swelling 
capacity and are therefore belicved to be more toe ble ford abrics OL. * 
this typee iy sa te 


Research is “eonbinuizie on yarns made’ from ‘cotitons of ‘dif Pforont 
propertics as represented by differcncees-in wall Shab ts degres. of 
fineness, and shape of cross scction, to determine the, cffccts.of. _ 
these variations on the relative value of the cottons. ne swelling to 
fill Imovm amounts of air space in order to reduce sec cpage of water. 
This study includes an cxamination of yarns of different plics and 
twists,to determine the effects of yarn construction on “orifice” test 
results, and, in turn, help predict the effect of yaris of different 
constructions on water rcsistance, when woven into fabrics. In general 
yarns of the lower twists are preferred. 


Preliminary investigations of the fundamental aspect of the 
mechanism of cotton swelling by water, using the calorimetric thoat of 
fusion” method of determining the non-freezing (bound) water and the 
freezing (free) water in raw cotton fiber, has shown some differences 
in the ratios, depending on the maturity of the fiber. Similar cx- 
periments conductcd on rayon have shown a higher porcentage of non- 
freezing water and a lower percentage of freezing water, than in raw 


; 
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cotton fiber. 


A working bibliography has been prepared consisting of 750 ab- 
stracts covering tho litcraturo for tho past twonty ycoars on the swoll- 
ing of cotton and rolatcd subjects - in particular, the relationships 
between ecllulose and water with roforonco to cotton. With tho ‘aid of 
the Department Library, copics of this bibliography may be made avail-~ 
able by the ond of 1946. 


Four different raw cottons havo becn examined for organic acids. 
In the samplos examined, the total organic acids varicd from 0.77 to 
0.91, I-Malic acid from 0.32 to 0.57, citric acid from 6,05 TO Ue tus 
oxalict-acid from 0,002 ‘to 0.005, and wmidcentified acids from O0«24 to 
0.40 percent of the dry weight. Malic and citric acids have boon 
isolated ‘end definitely idontifiod, 

two.dyes of diffcront color and different dyeing charactcristics 

have been found which will differentiate betwoon mature and immature 
fiberse Samples from lots of cotton which did not manufacture or dye 


‘properly were submitted by a cotton mill and it was casily shorm by 


this dycing test that the difficulty was due to a high percentage of 
immature "fibers. The test may also be used on fibers takon from the 
bolis of growing plants to indicate the degrees of maturity of the 
a) 
i 


fibers, for example - at difr 


Cotton Ccllulose and its Derivatives 


ee an ee ee 


It has been found thet cellulose is rapidly degraded by the action 
of anhydrous acids in low-molecular weight alcohols. The products of 
this type of degradation are much more stablo toward various reagents 
such as aqucous alkali than arc equally degraded preparations obtaincd 
by hydrolysis or oxidation. ‘Thesc products should find use where such 


U 


stability is desirable, as in prevtrootments for chemical modification. 


fdaptation of Cut Cotton to Chemical Usos 
eee Ne oan oN ee SERRA sabes) 


Demonstracional runs on a pilot commercial~size duplex cotton 
cutter with accessory equipment, in tho Spring of 1945 led the Office 
of Production Rescarch and Development of the War Production Board to 
contract forthe construction of a commercial scale double battery 
machine capable of cutting both lint cotton and first cut linters, to 
case an anticipated demand for chemical ecllulose. By Wovember 1945, 
such a machine had been constructed ond sot up at alicmphis plant, with 
so thorn Laboratory onginccrs acting as technical advisors. Large 
scalo cutting tests are planned, This large capacity machine is the 
outcome of work inaugurated in 1942 to reduce lint cotton to short 
length fibers to insure adequate supplies of cotton ccllulosc for use 
in smokcless powdor. f£S ao result of favorable tcsts on this expe riment 
al model, a special Congressional appropriation was gronted for the 
construction of the pilot commoercial-sizc duplex cutter on the basis of 
whose operation the prosont commorcial machino was designed and built. 


New and Improved Cotton Processing ilachinery 
REE ac erate lee rele Mide beh he oe Beceeas - 


—— 


Present methods of slashing uscd in processing cotton toxtiles arc 
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fairly adequate from the production stondpoint, but the textile in- 
dustry recognizes that there is considcravle room for improvement in 
the quality of the product, and an experimental slasher with im- 
proved fixtures has been designcd and o contract let for its construc- 
tions Some accessories, cquipment, and materials have alroady been 
reccived. 


One of the problems encountered in tho Loboretory's roscarch on 
tire cord has been the uniform stretching of cord at high spocde A 
stretcher based on the principle of constant weight applicd to a 
dancer, and having 2 double retchet operating a variable specd 
mochonism, has been built and is boing tested. This now type of 
stretcher will svocd up tire cord rescorch investigations in tho 
Laboratory ond may also prove applicable for commercial. usce 


Protection of Cotton Yarns and Fabrics agoinst tleathcr and Rotting 


os ~~ 


To secure cffcctive protection of cotton yarns and fabrics a- 
goinst the action of weathcr it is neccessary to understand as fully as 
possible the mechanism of ccollulose breakdovm when samples arc cxposcd 
under natural conditions, as woll as the manncr in which this process 
is influcnced by the presence of various chomical troatments or 
finishes which the cotton may have reecived. To this end, both plain 
ond chomically finished fabrics have been oxposed to weather, the lat- 
tor group including revrescntative pigment and other protective treat- 
ments, ond a systomatic examination has boen made of the dogradation 
occurring in the various samplos. Data. recorded inelude stréngth ond 
cuprammonium fluidity chmges, pH, md analytical detormination of 
residual finishes after difforont periods of cxposurce An attempt is 
also boing made to isolato, as far as possible, individual factors in 
the composite of destructive forces found in weathcring and to cvaluate 
each of these in respect to its cffect upon cotton collulosce In this 
connection, a detailed study of solar radiations is under way to de- 
termine the degrading action of diffcrent wave lengths and their in- 
fluence upon specific chomical treatments of cotton Tabricse 


Among the various. protective treatments so far examined, mincral 
- pigaents such as load chromate and iron tannate have appeared to be the 
most cffective in rosisting the destructive action of smlight on cot- 
ton ccllulose, Since the color impartcd to fabrics by application of 
such compounds may limit their ronge of uscfulness in certain cases, 
attcontion has also been given to the possibility of utilizing for pro-« 
tective purposes, ccortain matcrials that do not noticcably color the 
treated fabric. For cxomplp, a form of urca-formaldchyde rosin has 
been observed to retard the degradation of cotton cxposed to carbon are 
rodiations, ond cloth treated with this compound is boing tostcd for 
resistance to.natural weather. Exposures are:also being made of 
fabrics treated with zine dimethyl dithiocarbamate, using urca 
formaldehyde rosin as a binding agent. Glyccrol salicylate, a com~ 
pound that is reported to scrcoon out ultra violct rays, is also boing 
tested asa possible fabric treatment. , 
An extensive scorvice trial of cotton sand bags, rot~-proofed with 
copper compounds, completed on October 1, 1945, extended through a 
period of 19 months md required the processing md monufacture of 165 


“ 
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sctodard sizo bags. The test supplicd valuable practical information 

aboutethe relative effcetiveness of. various proofing agencics in pro- 
tecting cotton fo brics against biological rotting when. exposed under 

severely dograding natural condition Se It also confirmed satisfactori- 
ly the depéndability of acccleratcd soil burial as a mothod of. 
sclecting the most highly resistant rot-proofing trcoatmentse A final 
report on the test was made to the War Department ond a summary. of its 
more important. footures has boon preparcd for publication. 


The execllont rot-=re sisting propertics of partially acetylated 
cotton yoms, threads, ond cloths, repoatedly confirmed at this 
Laboratory, wore enmnounced in pross i ee These announcements 
have aroused great intorost, reflected in inguirics about the process 
and product, in requests for sa waples, or for the processing of the in- 
Quircrs' ovm goods. As a consequence, small lots or sompleos of 
partially acotyl ated yarms, threads and fabrics have.been sent out for 
cies for various uses to differont organizations. A number of now 

os have boon suggested in the inquirics reccived, Somo of the se 


are: beianeiwn seed bed covers, cloth bags for use in water 
softening systoms, bogs for covoring hams for overseas B epttie 
OS ean al.insulation in tropical ics While yarn and thread 


have been produced readily in modorate quontitics, a of full 

widths an fairly large picces had offered more difficulty, although 

the process is being adapted to comncrcial machinery.s An original 

combination of two dyes, of which one colors unacetylated cotton bluc, 

ond the other colors neo Lated cotton a contrasting yellow, is 

utilizod to test for o omplcteness od uniformity of acotylation,. to 
CSe 


supplement chomical ane fn 
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Development of Accclerated Aging licthods for Cotton Textiles 
ee ne ee ee _——L A A 


The importance of having dependable accelerated aging tests for 
chomically treated textiles has long been recognizede To assist in 
the sels iss age ‘of Such tests, the /mcricm Association of Textile 
Chemists od Colorists recently organized a special rescarch con- 
mittec, including representatives from industry, the Army ond Navy, 
the National Bureau of Standards, and the Southem Laboratory, and 
planned an extonsive cooperative roscarch program. From weather cx- 
posurcs made ot How Orloms during the past several years, basic 
data on degr Nini of cotton fabrics have boen accumulated and per- 
formonee patterns established to servo as a stondard. of refcorence in 
accclerated be a investigations Since it was found that the 
breakdown of cotton SEDFiS ptodunod by standard type clectric-arc- 
and-water=spray accclorated woathoring units gave no particular 
correlation with tho roti th of natural weathering, other moans of 
artificially degrading cotton wore sought. 


A proccss in which cotton fabrics were subjected to altcrnate 
periods of heating and sh el found to give good correlation in 
respect to the resulting strength od fl uidity changes ‘Mieka those ob- 
served in similar fabrics that had boon degraded by exposure to 
weather undcr ilew Orlcouns climatic conditions... This ease ot aging 
method, however, did not conforn closcly cnough to the effects of 
neturc] woathor on some of the chomicclly Pinishes somplcos cxamine 
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to justify the assumption that it would be gonorally applicable to all 
types of chomically treat od textilos. It appoars probable that at 

cen be cmployed to tho best advantage in combination with other cellu- 
lose dograding agencics such as carbon are ra \diations , which arc now 
being cxtensively studicd.e 


Development and Bvaluation of Testing Equipment od Test lethods 


An improvement in the technique for determining the oamorphous- 
crystalline ccllulose ratio has been found in the use of certain 
basic solvents such as ommonium hydroxide, pyridine, or aqucous monc= 
othonolamine (1:1 ond 1: :2), vinich dissolves the humic substance formed 
and dcposited on the surface of the umbhydrolyze ed residue during the 
process of collulose hydrolysis. It appears that monocethonolomine 
diluted 1:3 with water constitutes the most satisfactory solvent. The 
rosiducs became lighter or almost white after ‘extraction and the ex- 
trapolation curves approached tho samo cvaluntions thet were obtained 
from computations based on separate experiments where humic sub- 
stonec was formed from glucosce 


A mothod for cvaluating and comparing tire cord has boon 
developed which consists in subjecting the cord to a number of 


- Longitudinal and cyclic loadings to romove the “doad stretch" ond then 


measuring the work required to rupture the cord. It has long been 
lmovm that the observed tensile strongth of textiles is a funetion of 
the rate of application of tho test lond. In order to detcrmine the . 
magnitude of this effect in the testing of tire cord, meen aut fon- 
Re typos of cord wore tested at rates of londing varying from 1 to 
5 pounds-por-scconde The strotched cord was lea ist sonsitive to change 
in rate-of-losding over this range, while tho unstrcsched cotton cord 
oid tho. rayon cord wore the most sonsitive. Studcics o% the effect. of 
-the rate of loading upon the observed tensile strength of tire cord 
have aided in properly interpreting the results of, .srongth moasure- 
ments. 


For use in investigations on kicrboiling and bleaching of ‘cotton 
fibors, yarns ond fabrics, a satisfactory mot! ne for ti.c determination 
of small quant titics of the fatty acids or their soaps has b’cen 


developed. 
Flame=-proofing Cotton 


oA trial run of tho omulsion flamc-proofing treatment developed 
at the Southern Laboratory was made at a commercial finishing plent 
Worwich,; Connecticut. 300 yards of cotton drill, 2.5 yards-por- 
pound, were dcesized, kicrboilcd, and the flomcproofing chemicals 
applicd. Tho resulting fobric was found, as expected, to be very 
satisfactory both in flame’ and loudry resisting qucalitios. The in- 
crease in the weight of the cloth duo to the treatment was ae 
mately 50 percent, which is belicved to be much grooter than -actually 
necessary for dursble flame resistance by this method. Eimer’ of 
business in tho plant had not. permitted sufficiont oxperimentation. 


prior to the rm to insure tho application of. the desired weight 
increase. 
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The U. Se Coast Guard Research and Development’ Section, at whose 
suggestion this run was made, was notified that the cloth had been 


Oo 


treated and was available for trial. test,” é 


Special Finishes to Improve Cotton Fabric Qualities 
a ten oe UA LTC LES 

In the chemical finishing pilot plant of the Southem Laboratory, 
low grade fabrics, such as part-waste osnaburg and 44 x 48 bag sheet- 
ing, have been treated by various processes in an attempt to convert 
these rather unpromising cotton goods, by the use of modem processing 
methods, into attractive end useful articles, Sample lots of both 
types have been desized, kierboiled, bleached, morcecrized and dyed 
with fost colors and treated with a durable finishing sgent of tho modi- 
fied ecllulose typée.: Results so far sccured havo indicated a considera- 
ble range of promising uscs for such goods, including use as garments, 


draperies, slip covers and the like. These exporiments on scmi-plant 


scale of low grnde cotton fabrics have indicetod interesting commercial 
possibilitics, 


Improved licthods of Blcaching Cotton Textiles 
Be Sia ie coke rae eam on dh cnn wa ea ee 


A study has been made of 12 rogular bleaching processes at 4 
Commercial plantse Operating conditicns wore observed; about 70 


‘samples from various stages of processing were collected; and physical 


and chomical analyses of these aro nearing completione- Tho data cc- 
quired will sorve as a referenco for comparison with newer bleaching 
methods being developed in industry and for future work in the 
Southern Laboratory on the improvement of bleachery practice md 
quality of output, 


Hconomic and Technological Surveys and Appraisals 


a 


Cooperative economic rescarch work has been continucd with other 
agencics in a program’ sponsored by tho larketing Sub-Comnittee of the 
House Cormitteo on Agriculture for the purpose of developing factual 
information needed as a basis for formulating policics and programs 
directed toward the solution of the cotton problom. Considcrable cf- 
fort was devoted to Projoct iio. V of this program, "Presont Status of 


Synthetic and Other Substitute Products". In this connoction on in- 


tensive study was made of factors likely to influence the price of one 
of cotton's principal competitors, Pay OM. during the noxt.Soto, 5 
years. Special attention was given to such factors as raw matcrials 
ond labor costs, technological progress in the rayon industry, profits 
involved in rayon monufecturing, and rayon pricing policics, 

Many short time survoys wore made on subjects such as the follow- 
ing: Valuc of cotton wasto as a by-product of tcxtilc manufacture; 
cotton waste as a fillor for plastic moldine compounds; wartime im- 
provoments in the proportics of cotton goods; suitability of ccrtain 
sclections for cotton toxtilo manufacturine: and preparation of lists 
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of manufacturers of such products as cotton twine, cordage, and 


batting.: A study was mado, and information furnished tho Sceretary 
ot Agriculture, for the preparation of a recommendation to the 
Reconstruction Finance Corporation for the disposition of plants owned 


ore 


by them which were converted from regular production of cord for : 
rayon tire fabrics. Data was obtsined on the cost of producing rayon 
tire cord yarn in plants ‘in the nove cotecory and in plats designed 
for the production of rayon tire cord. 


Tie Use of Cotton for Tire ond 


- eee 


Research on cotton tire cord,continued as o principal ion of the 
Southern Laboratory on lint cotton, is now directed wholly to the use 
of cord in tires for civilion use, in which the requirements are dis- 
tinetly different thari those for military usee 


These service tests were made on tires for civilian use during the 
summer ond fall of 1944 by the Government Tire Testing Fleet at San 
fntonio,’ Texas, on 6.00-16 © passenger car tires, onc on 7.00-20 light 
truck tires run on front ond rear wheel positions. Tyo companios co- 
operated in the manufacture of these tires, cach company producing 
corresponding sets of tires. Threc yeos of cord were usced,_a typica 
commercicl type cord; cord manufactured from the iilds variety cotton; 
ond rayon cord (used in the truck tas only). In the passenger car 
tire test the comercial cotton cord, ss well as the ‘Jilds cotton 
cord, proved entirely adequate for high speed driving, as no fabric 
foilures occurred in omy of the tires. Ono sct of comercial cotton 
fabric tirdas ond one set of \ilds fabric tires, with one recapping, 
were driven astoteal of 68,000 milos.at 60 m.p.h-on highways..out of San 
Antonio and’ the carccsses were still in good cnovugh condition for 
another recapping 1 the light truck tire test, tires in réar whocl 
positions, made ect Wilds cotton cord, gave 3 times tho mileage ‘Oob-= 
tained with the tires from the commercial cotton cord. Tho royon 
cord tires save 16 percent more miloage then the ‘jilds cotton cord 
tires, but the results are inconclusive in detorn tining the relative 
merits of special varicty cotton cnd reyon in this pay tire because 
no fabric failures occurred in cither Paar’ Likewis in the front 
wheel truck tire tests no fabric failures curred lthoush The 
nature of the failures in these tests was such eh very little in- 
formation was obtained as to whether reyon is better then special 
variety cotton for usc in tire cord for truck tires, much valuable in- 
formation was obteined which is. proving helpful in further rescearch on 
the design of improved typos of cott Onl. GLC word. 


\ftcr romoval, in November, 194 
ination of details of the above tost 
published, 


estrictions on the disscm- 
ummarics were. prepared. and 


Cotton mccts its severest compotition fron rayon in large-size 
truck ond bus tiros. With the cooperation of o large tiro monufacturer, 
four groups of 9,00-20 truck-a Pere aeagt to ke have been. menufa etured with 
the following typos of fabrics; (1) commercial-type cotton cord, (2) 
cord made from Wilds cotton, ere a typical commercial process, (3) 
Wilds cotton cord producod according to the SU) “Bees onine process 
developed at the Southcrn Laboratory, md (4) reyon corde Alb tho cot- 5 
ton cord is of the high-gauge type (large diamnotor) ond principal 

interest in this tost will be the rolative porformance.of the cotton 

cord tires, since it is not expected that t&c high gauge cotton cord 

tiros will perform as well as the low-gauge, thin-carcass rovon cord 
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tiress Tho rayon cord tires are bein; included in the test in order 
to obtain up-to-date technical data on tho performance of rayon tires 
which will Be of aid in further roscarch on the devclopment of ime 
proved cotton cord tires, ies Sc 


A machine is being constructed with which plics for tiros can bo 
manufactured completoly at the Southorn Regional Laboratory from small 
quontitics of cord, ond theo plics shipped to tire monufacturors for 
immcdiate manufacture into tiros, It is onticipatcd thot this machine 
will cut dowm tho time required for service tost cycle by at deast 50 
percents 


‘An apparatus and method have been deve loped at the Souther 
Laborotory for mca asuring the dynamic clastic propertics of tire cord, 
which are extromely important in determining tire performance. Signi- 
ficont differenecs have been observed botiuecn various types of cotton, 
rayon, and nylon cord ond this infornation is being used in designing 

ond evaluating now types of experimental cotton cord, Useful data 
have also boon obtained, ae the development of special labora atory 
tests, on tho influcnee of heat, moisture content, fibor strength, md 
cord construction on such cord propertics as strength, clongation, 
plastic flow, ond flex- -fatigue life. | 


> 


fn Improved Cotton Bandage Fabric 
eee i eee ere TS 

oduction of moderate quantiti ’ the ate astic bandage has 
been continued to supply the U.S.Uaveal Hospital in Now Orloms, where. 
a total of 25,000 bandare strips has been usede Scveral surgeons from 
that hospital md from other hospitals have expressed a real desire for 
this typo of bondage - for Civilian usc. One large ba ndage manufacturer 
advisod that for the present they have deferrod action on plans to pro-. 
duce the bondage commercially on account of tho high estimated cost of 
a& pilot plant. On tho other hand, it has been reported that another 
large bandage manufacturer is working on the production of thc bondage 
on a pilot plant scale, 


Unlined ¢ Cotton. Fire Hose 
ee 


The projoct on umlined cotton “firchose has been active, in tho 
sense that a very large amount of work on the principles involved in 
making such fabric structures has boon. directed to army oxfords and 
similar lightor ESE civilion goods rather than to firohoses. This 
work applics to ony water rosistant fabric which depends wholly or in 
part for ae | effocbivoness upon scelf-scaling, the closing of its struc- 
ture upon wotting through swelling of its cons tiguent fibers to pre- 
vent passage of wator, 


.. A pilot plat machine has bee asscmbled for applying a supple- 
montary swoellable matcrial eel ee to yarn in accordence. with the 
~ principle previously worked out ond l._patented for use in firchose, 
Yorns thus treated will be wovon into fatrics of the army oxford type 
of diffcront designs. 
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Storage Investigations 
ilk Da Ti a ST a ‘ 

Research on improving the storage properties of cottonseed has 
continued with laboratory investigations on chemical inhibition of 
biological activity ond the development of methods for application of 
inhibitors on a mill scale. During the past year a laboratory method 
hes been developed to detormino rapidly ond quotitatively the effi- 
cacy of an inhibitor on the heating, respiration, and lipolysis of 
secds. The effect of many chomicals has been studied in the labora- 
tory by this method, ond ammonia (reported previously) and an aryl 
elkyl sulfonate, the two which exhibited greatest activity, have been 
tricd in oil mills: on a pilot commercial seale. ilthough results to 
date, have not demonstrated the complete feasibility of commercial ap- 
plication of these two chemicals, the experience gained to date has 
been of great value in planning od conducting further work with other 
chomicals. which have exhibited much greater and more selective activi- 
ty in the provontion of secd detorioration' during storage. 


Preparation and Processing 


In the pilot plant the continuous cottonsced and peanut prepara- 
tion plant was operated to clean, delint, hull, purify, crack, and 
ficeke, in two roll mills, soveral thousend pounds of cottonsecd for 
experimental work. 


Pigments 


For meny years gossypol was the only pigment associated with cot- 
tonsecde The Southern Laboratory's research in this ficld has led to 
tho identification of three other pigments; gossypurpurin, purple in 
color, od gossyfiilvin, orange in color, from raw cottonseed, and 
gossycacrulin, bluc in color, from cooked cottonsccde 

Microscopic investigation of the distribution of the predominmt 
pigments in cottonseed tissuc has shown thet they are coneentrated in 
distinct organs of the sccd, iecs, in pigmented glands. These pigment 
glands arc mechanically strong, resist the actions of many organic 
liquids, and have a density less then that of other cottonseed tissuc.e 
With this knowledge, a process was deviscd for the mechanical romoval 
of pigments from cottonseed which consists in floating the larecly in- 
tact glands on the surface of a mixture of organic liquids having a 
density intcrmediate botwecn that of the glands md that of the other 
soed tissuce A gless fractionation unit of pre-pilot plant scale has 
been constructed for the romoval of pigment glands. Trial rums have 
been conducted using cottonseed flakes, defatted by solvent cxtraction 
with, Skellysolve B, and as a liquid for the fractionation process. a 
mixture of tetrachlorethylene and Skollysolve B adjustcd to a specific 
gravity of 1.578 at 27°C. For tho first timo o sufficient quantity of 
cottonsecd pigments will be available for a determination of the 
physical, chemical and toxicological propertics of these coloring 
matters, ond a study of their functions in reletion to scod maturity, 
sced storoge, processing conditions and industrial utilization, end 
toxicological and nutritional factors, 
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COTTONSEED OIL 


improvement of Stability 
pc! Sakti Pape nee aaa 2 etek ke 


The role of tocopherol as an antioxidant has been further in- 
vestigated. Using alkali refinod and bleached cottonsecd oil a 
scrics of somples were hydrogonated solective pby ead Se a 
to produce fats with iodine numbers ranging from 105 to about O06 
“nolyses were made for sa turated end unsatursted acids. For compara- 
tive purposes two othdr scrics of fats which are free of tocophcrol 
; were prepared, one from chicken fat and onc from hog fat. Information 
* on the stability of theso fats will contribute to a more complete 
: understanding of the effect of natursl ontioxidants and relative do- 
gree -of hardness on the keeping quality of processed fats similar to 
A those employed in the:mmbfacture of shortcning, margarin, ctce 
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Laboratory Investicatio ons to Improve Utility ond Industrial App lication 
4 at 
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A contribution. has been made to the hydrogenation tochy 
fats by determining tho cir i reactivitios of di cty acids 
toward hydrogen using a recently developed spoctral mothod of analysis 
for polyothanoid fatty acids. 


Rescarch has continued on the syathesis. of artificial fats, 
particularly low-mcelting fats of limited plastic range, the so-callcd 
“hard butter" typee Roactions involved in the preparation of mono- 
end diglyceride fats with saturated a and unsaturated acids have been 
stucicd. 


L. 


Solvent Uxtraction 


be ihet plant invest G1igse sei was, conducted on a lot of prime cot- 
tensed to compare ond evaluate the qu clity of cottonseed oils and 
meals from hydraulic -pre ssing with those obtaincd Meg ne solvent cx- 
traction of flaked mcavs, cooked mcats ond prosscdsca in export 
model French oil mill unit was uscd’ for cooking and pre parsers opera~ 
tions. Each oxtraction was performed under identical conditions of 
temperature ond rate. Flavor tosts on the refined ice snowed thet 


= the hydroulic bressed oils were prime; that the solvent extracted 
e® Oils had a characteristic flavor which m: y not be objectionable; and 
é thet although solvent extracted oil may actually be prime it- cannot 
? be so graded, since no known standard hes aa established for the 


flavor evaluation of solvent meet cottonseed oil, Frovious work 
indicates, howevor, that this characteristic flavor can be romovod by 
ccodorization vrocesscs presently used for hydraulic pressed oil. 
Results show that better color end lowe er refining loss are obtaincd 
with the oil from the solvont extraction of uncooked Flakes, Cooking 
prior to extraction has no notecblo of ffect on the refining Loss but 
produced a slightly darker refined md bleached on VA The: 61k Sees 
extracted from the hydroulic pressed cake had a highor’ refining ‘los 
aid was considerably darker than all othcr oils obtained. Tho 
modificd refining procedures for oil from solvent oxtraction of un- 
cooked flakes appear to be equally satisfactory for oil from cooked 
flakes. ; 
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Tho installation of major ond accessory vnits of a pilot plant 
for continuous solvent oxtraction of 200 pounds of meats por hour is 
nesring complctione 


SYIEETPOTATO UTILIZATION INVESTIGATIONS 


“* 


Storch Menufacture and Utilization 
Pe a rer incig oeeseecienner eaten 


Tho first car of swectpotato starch from the new factory of the 
United States Sugar Corporation at Cloviston, Florida, left the plant 
during Decomber, 1945, An important new milestone was marked in the 
advence of southern cic legge ond industrial enterprise, based on 


the results of scicontific investigation, The new plant, modern and : 
yoll-cquipped in every respect and representing, Wrote associated 
facilities, an investment of over 7,000,000, is the outgrowth of x 


over 15 years of rescarch and development work by the Bureau and the 
Southern Laboratory, on tho manufacture of high quality starch from 
swoetpotatocse The processes nd procodures developed and applicd in 
the Lourel Sterch Plant heve been translated to large volume opera- 
tions omploying the most recently developed cquipment for conduct and 
control of continuous proccssinge 


Aftor about three months of necessary tost runs the factory 
went on a production basis in January 1946, with an output of about 
half tho maximum of 120 tons of starch a daye Heavy damage to the 
strectpotato crop as a conscquence of inundation with water during a 
hurricane: in September,.1945, ee ee the supply of material aveil- 
able for this scason's processing; but production will continue at 
least through Ifarch. 

iiajor efforts were directed te technical advice and assistance 
to the new Florida entorprise in setting up operating ond control 
procedures for the manufacturing conditions enticipated od in, ad= 
justments of process ond equipment to the conditions encountered in 
actual operation. A number of ;roblems arising from the spocific 
charectcristics of the glades-growm sweetpotatocs had to be solved 
on the ground or referred to this Laboratory for invostigatione _ ‘The 
expcricnee and data acquired in the Southern Laboratory and Laurel 
factory, ond mothods developed for chemical control of processcs, 
ond for cvaluation of quality of products, have fo_md ona are con- : 
tinuing to find most effective application in the now operatiomse 
While, as-in any now factory,’ some further ie hatch als must be made 
to attain maximum yicld and quality of products, the objective of 
contributing as soon as possible to relicf of the curront scarcity 
of starch with an acceptable product has boon achieved through co- 
operative technical cffort. 


n 


+ 


Continucd investigations of the’ progressive reduction in hot 
paste viscosity during acid modification of sweetpotato starch, and 
of the cffects on starch charactcristics of differont cxtraction, 
purification, ond finishing processes in the factory have facili- 
tated such control of starch characteristics in manufacture that 
products best adapted to specific cond uses can be uniformly turned 
out as requircd. Cooperative tests in a cotton mill which has 
been using sweetpotato starch for warp sizing since 1936, have 
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afforded data on the conditions of composition, temperature, con- 
sistoney, ond vH during preparation ond use of the size mixture 
found most satisfoctory for slashing. 


With “the is soeeicle heavy demand for dehydrated swoetpotatocs for 
military, ond later, UNRRA. requircments, Sweot Potato Growers, Ince, 
at Leurel, lississippi, suspended production and ee aR of swoct~ 
potatocs we sterch in tho 1945-6 scason and concentrated all cfforts 
on dchydration for food usc, 


Byproduct. Recovery ond Utilization 


The production of feed yoast from the soluble sugars in sweoct- 
potato starch factory waste water was carricd out on sub=pilot plant 
ale an Bere det ee propogators, using both batch and continuous 
eessese Yiclds cquivalont to 40-45 porcent of the sugars avail- 
ible wero SE ERS Oe obtained, as forecast by. the laboratery trials. 

continuous process developed, using 2 or 3 propagstors in scrics, 
Fords’ a practicelly automatic systom which reduces by 2= or 3-fold 
tho tenk capacity ea eerie for a given output md climinatcs the 
necd for incromontal build-up of culturo inoculum necessary for cach 
ae in’a batch a as The process can bo carried on indecfinitcly, 
unless accidental contamination occurse ‘The air Ee ae cnts for 
acration in this yeast propagation process were found to be much 
lower than indicated by previous expericnes, materially reducing the 
cost of ‘the operations 
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nas Gepen lose ot and concentration of the natural protein 
material in sweetpotato starch fruit wotor was cffected in improved 
equipment on a large cnough scale to demonstrate its practicability 
for plont-scale operation. Investigation of the constitution of 
the protein has been essentially comploted, with’ confirmation of pre- 
vious findings as to identity ond content of specific amino acids. 
In addition, methionine and cystine have been identificd md doter- 
mined. The protein appears to have: good nutritional valuc from the 
standpoint of amino acid composition. 


The feasibility of propagation of food st on swectpotato 
sterch fruit wetor, after heat and acid Senet cien of the crude 
protein but without separation of tho lattcr,. and simultancous ro=- 
covery of the ycast ond protcin in a single operation as a protein 
fecd concentrate, has been demonstrated, Thé process has: been 

arricd ‘successfully to: pilot plant scale without impairment of the 
yacldvof yeast; on ¥ fers promise of matcrially ee the 
processing costs where merely a crude feed protein is required, 
athor than pure yoast or separated swectpotato protcine 

Bascd on results obtained with 50-callon prepegetor & com= 
plote pilot plant, with all accossorics and controls for continuous 
ond practically automatic coagulation of the natural protein in.. 
sweetpotato starch fruit water ond continuous propagation of Torula 
yeast in threo tanks of 500 gallon fermentation capa icity cach, has 
been assembled and operated. The plant is designed for production 
of yeast clone or for combined recovery of ycast and iene to 
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protein. It is so sot up that it con readily be token down, trans 
ported, ond set up for experimentel operation in a commercial plant. 
“uch trial is contomplated oat the new starch factory in Clewiston, 
Florida, after the starch manufacturing operations are fully: 
ostablished. 


Meanwhile, the process and equipment is being applicd by other 
mits of tho Bureau, in cooperative trial runs for tho production of 
foed yeast on citrus pulp press juUicce 


1 


Dehydration for ceca, Food, and Industrial Uses 


In continued cooperation with Sweot Potato Growers, Ince, at 
Laurel, ltississippi, equipment was designed for pre-heating siwoot- 
potatoes before lye pecling for dchydration, in ordcr to curb dis - 
coloration duc to catechol oxidase reaction. Tho pre-hester is cs- 
sonticlly on enlargement of the rotary lye pocler.designed in 1943; 
and with its oid the potatoes are continuously and automatically im- 
morsed for about 30 minutes im water held at a constant tompcerature 
of about 130° F. before delivery to the peclor. Blackcning was 
practically climinated. “fith this improvement in processing and the 
hich quality of the sweetpotatocs availeblc, the pecling ond trim 
losses in the past scason were brought to a very low figure md the 
former bottleneck’ oat the trim table was climinated, 


The plant comploted operations on swoct pot atoos for the 1945-6 
soason at the end of Jonuary, with a total production of around 
1,350,000 pounds of excellent quality product. An average daily 
output of about six tons of finished material was sustained and the 
average raw material: dry product ratio for the cntire scason was 
slightly under 6:1. The combined dehydration aad raw swecetpotato 
marketing operations of the Cooperative for the season afforded a 
profitable outlet to growors in the section for some 156,000 bushcls 
of swecetpotatocse 


Proliminary oxamination was made of the vaste accumulations or 
effluents of swootpotato dchydration or canning plents from the viow- 
point of byproduct recovery ond waste disposal. The solid trim or 
cull waste or the solid pecling waste where steam pocling is used 

con adventageously be driod for feed as a nunibor. of plants arc .al- 
roedy doings Otherwise the waste offlucnts appear to offer little 
promise for byproduct recovery and crc mainly a disposal problom. 


PRANUT UTILIZATION IIVESTIGATIONS 


PEANUT OIL 
Basic Ghomical and Physical Propertics 


A colorimetric examination of thc homologous sories of the tri- 
elycerides from trilourin to tristearin Was complotede Tho heats of 
fusion and heats of transition of the liquid and solid forms wore de- 
termincds | 
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Improvenonts of Stability : 


! 


An investigation was carricd out on the stabilizing action of 
proline which was furnished by the tostern Laboratory for evalua- 
tion of its antioxident proportics... It was suspended in alkali- 
refined peanut oil prior to deodorization and also in alkali-rcfined 
aid deodorizced peanut oil. The stability (keeping quality) of the 
oils was more than doubled by the addition of 0.1 percont of proline 
but its addition imparted a disagreeable odor. This substance ap- 
pears to act as a synorzist end not an antioxidant. Unfortunately, 
the objectionable odor associated with proline cannot be removed br 
stcam deodorization, which militates agrinst its uso in cdible oils, 
although it mey heve morit for use in non-cdible oils. 


In studying flavor deterioration in pemut butters end the pos- 
Sible effect of oxygen in initiating flavor deterioration, it was 
found that busters stored under vacuum at room tomporature remained 
perfectly fresh and palatable during 16 menths. Control samples 
conteining a small omount of air became "flat" in tastc, lost thoir 
pleasant aroma, and devoloped a certain degree of staleno 

td 

Parallcling the work on cottonseed oil, an investigation has 
been made beticon the stability and fatty acid composition in a 
series of hydrogonat 


ted peanut oils. For purposes of comparison, 


-cspecially with rogerd to the production of isolinolcie acid during 


cS 
hydrogenation, linsced oil was hydrogensted under sclective and non- 
selective conditions. From the stability test it was obscrved that 
the rate of oxidaticn of isolinoleic is much lewor thm thet of 
normal linolcic acid and substantially ocqual to that of normal olcic 
acid. An unexpectedly high order of stability was oncountered in 
some fractions representing carly stages of hydrogonsotion.e 


Laboratory Investigations to Improve Utility ond Industrial Application 
a eS cin ln a ng Se ey ee YE Oe ee oe ee 


A. number of waxliko products wore prepared by the reaction of 
stcaric acid with amino alcohols md amino diols. The fatty acid and 
amino alcohols were reacted in an effort to produce cster~-amide 
linkages in compounds containing 39 to 57 carbon atoms. The purificd 
compounds wore hard, glossy, waxlike solids. Semples have been sub- 
mitted to commorcial compmics for evaluation. 


The propertics of fatty acid chlorides, intcrmoediates for the 
preparation of synthetic glyccrides, have becon investigateode The 
reletive rates of hydrolysis of the saturated and unsaturated fatty 
acid chlorides were determined. The rates of hydrolysis of ‘the 
saturated Patty acid chlorides decrease with increasing chain lengths 
up to and including Cy>5 (lauric acid). » With saturated fatty acid. 
chlorides. of greater chain length thm Cio, the rate of hydrolysis 
becomes progressivcly greater as the length of the carbon chain in- 
CrcascS. 


Fractional Solvent Crystallization 
pak 2 el ts SE ap a ln a Lan keine dai alee 


In previous years reports wore made on theo production on a 
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Fiber Production and Proccssing 
sine the aecacs vy ates aber ee: A Se See ace 7 
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laboratory scale of the solvent fractionation of cottonseed md 
peanut oils for incroasing their interchangeability with other 
fots and oils, as for oxample, olive oil as worsted lubricant. 
Pilot plont cquipmont has been procured and installed for low 
somporature continuous crystallization odfractionation. A 
sorics of rims on refined peanut oil have been made in o attempt 
to csteblish opcrating temperatures, through-put rates, ctce A 
mejor difficulty has been the pressure build-up in the filters due 
to tho slushy consistency of the filtor cake. In om effort to 
overcome this difficulty, a continuous rotary pre-coot filter unit 
hes boen purchased aid will bo substituted for the batch filtors 
in futurs runse . 


PEANUT 1BAL AND PROTSIN 


Peanut protein fiber research has been continued and an im- 
proved machine with greater mechanical flexibility and with pro- 
vision for a wide varicty of chemical treatments of the yarn has 
boon designed ond constructed for extruding protein fibors of low 
donicr. ‘ith this laboratory-scale machine, the cffects of 
various chemical and physical treatments -have been investigated. 
Fibors produced from poonut protein solution heving a pH value 
noar 12.0 have better overall scrimotrical characteristics than. 
fibers produced from solutions of lower or highcr pH, Tho addition 
of 1% of cithor diglycol laurate or oleate to the protein solution 
before spinning produccs m open yarn having a soft hand. Yarns 
treated with alkali halide solutions have good boil resistance. 
Fvidenee has also boen obtained that pcanut protein. yarns losded. 
to valucs'bolow the bréaking load will creep and thet, on relaxa- 
tion of the load, part of the creep is retained. After rewetting 
and drying, the yarn,will rogain its original length without suf- 
fering severe damage. It has been demonstrated experimentally 
that it is foasible to blend. peanut protein fiber with natural 
wool prior to subjecting tho.mixed yarn te the commercial troat- 
mont with sulfuric acid,knovwm as carbonization. Overall results 
obtained indicate continued improvements in the propertics of 
artificial yam produced from pea nut protcin and offer increas- 
ing assurance thet a commercially valuable fiber con be produced. 


Adhesives, Sizings, Coatings, and Plastics 


It has boen reported previously that pesnut protein from sol- 
vent extracted poeonut meal‘is highly adaptable for adhesives md 
glues in such applications’ as gummod paper tape, book-making, box- 
binding, CtCe 


A major drawback in the industrial-use of peanut protein has 
been the color imparted to the finished product by tho pigmonts 
in the skins. An’ inexpensive moans’ for removing this color from 
red skinned pcenuts has been devised to permit preparation of pea- 
nut protcin relatively free of color. This is accomplished by 
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washing the shelled nuts with 0.5 percent sodium hydroxide solution 
at. room temperature, rinsing od drying. before processing for oil 
ond mool. This development climinatcs the necessity of using white 
skinned peonuts to obtain peanut protein of sotisfactory color. 


Progross has becn made in doveloping information, formulas, 


and processes for using commercial peoanut moal in plywood glues. 


ixperiments. wore carried out to detorminc the influonee of »ro- 
cessing conditions. From this investigation the following 
specifications have been prepared for meals which give good nes 
sults when used as plywood glue; 


Prodan, (1 Bi. Geach etnwels-muntrdbearsceemtih oie 6/seintetastinoasln wOS. minimum 
Poneentoge -of. total iical solubleo.in 1M NeClecie70% minimun 
Sieve Scena se ateiehy 2 or more through 200 mesh 
OF cai ia te a i en hg lining calcu dn 9h tiem 16 Sree iain 2 OE TI NE 
Poonut meol-gluc mooting these spocific cations wes tricd Oa «= 
plant scale by the Nisgissir pi Plywood ¢.Voneer Companys The ; luc « 
performed well through the process and gavo as Sue or better ree 
sults as.did commorcial-soyboo meal gluco which was used. to gluc 
the same lots of venccr. . 


Pest mcal gluc is cqual to soyboan moal gluc whon + 
cording to the official. birch pigs test and also when tupclo 
ond red, gum are uscd. 


Oi ze, 
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In allicd investigations additional deta has been obtaincd 
on the solubility a etionation of the protein and the be- 
_aavior of phytin ond phytases in the pecnut. Viscosity mcasure~ 
ments are indicated as a moans of control ‘in cvaluntion of the 
production, processing, ad utilization of protcin proparstions 
for specialized BUT DRE, esti teed investigation:has been made 
of the protcin water rolationship Logue to improved mcthods 
for the production, by esac peanut provcin curds, of pcanut 
protein hycretes sh Te peoeicadions This process reduces the 
drying costs ond provides a protcin of rolotively uniform ash con- 
bon ts 
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